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ABSTRACT
Objective Play is a non- invasive, safe and inexpensive 
intervention that can help paediatric patients and 
their families manage difficult aspects of being ill or 
hospitalised. Although play has existed in hospitals for 
decades, research on hospital play interventions is scarce. 
This review aimed to categorise and synthesise the last 20 
years of research on hospital play interventions.
Design Scoping review.
Data sources PubMed, CINAHL, CENTRAL, ERIC and 
PsycINFO (1 January 2000– 9 September 2020).
Study selection and data extraction We systematically 
searched for original peer- reviewed articles, written 
in English, on hospital play interventions in paediatric 
patients (0–18 years) in non- psychiatric settings. Two 
reviewers independently screened titles and abstracts, 
reviewed full text of relevant articles and extracted data. 
We thematically synthesised the data from the included 
studies, and a descriptive analysis, based on a developed 
framework, is presented.
Results Of the 297 included articles, 78% came from 
high- income countries and 56% were published within 
the last 5 years. Play interventions were carried out 
across all ages by various healthcare professionals. Play 
interventions served different roles within four clinical 
contexts: A) procedures and diagnostic tests, B) patient 
education, C) treatment and recovery and D) adaptation. 
Across these contexts, play interventions were generally 
facilitated and purpose- oriented and had positive reported 
effects on pain, stress, and anxiety.
Conclusions Play in hospitals is an emerging 
interdisciplinary research area with a significant potential 
benefit for child and family health. Future research 
should further describe principles for play in hospitals. 
High- quality studies investigating short- term and long- 
term effects are needed to guide when and how to best 
integrate play in hospitals.
INTRODUCTION
Play, long viewed as a means for children 
to cope with the challenges of hospitalisa-
tion,1 is a way to reduce and prevent stress 
and anxiety in children.2–4 Play is recognis-
able, safe and can be used to communicate 
complex information in an age- appropriate 
manner.2 Furthermore, play is essential for 
healthy development, and adopting play 
interventions into the treatment and care 
of paediatric patients may reduce develop-
mental regression.2
The WHO’s standards of children’s rights 
in hospital include the right to play. Recently, 
the WHO recommended that all doctors and 
nurses utilise play within treatment and care 
and that hospitals promote research on using 
play.5
Rapid turnover of hospitalised children, with 
few staying for longer periods, limits opportu-
nities for playful relationships and comfort-
able familiarity with hospital playrooms.6 
Consequently, hospital play interventions are 
often individualised and treatment- oriented. 
In some countries play facilitated by specially 
trained staff for selected patients, rather 
than a normal, everyday activity.6 7 Moreover, 
hospital resources, children’s health status 
and treatment needs, expectations about 
illness and health behaviour influence the 
implementation of play interventions.2 6 8 Atti-
tudes towards children’s integrity and adult 
participation in the child’s play and the 
acceptance of playing with particular toys also 
affect the practices of play in hospitals.9
While many different traditions and prac-
tices exist in hospitals, most countries lack 
Strengths and limitations of this study
 ► This review provides a comprehensive overview of 
297 systematically collected original articles on play 
interventions in hospitals.
 ► The scoping review methodology allowed for as-
sessing a wide variety of articles and identifying 
significant gaps in the literature.
 ► Drawing conclusions about implementation of play 
interventions remains difficult, as the existing liter-
ature is heterogenous with great variation in par-
ticipants, comparator groups, study designs and 
outcomes.
 ► Grey literature, articles not written in English and 
unpublished studies were excluded.
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formalised programmes on the use of play interventions. 
This might stem from a lack of knowledge on when, 
where and how to best practice play in the treatment and 
care of paediatric patients. Uniform implementation may 
be further challenged by continually changing conditions 
in healthcare.
Previous meta- analyses10 11 and systematic reviews12–21 
have examined specific areas of play in hospitals, or 
specific play solutions for paediatric patients, but reviews 
on the general use of play in hospitals are limited. 
Existing reviews are further impaired by non- systematic 
literature searches and few included studies.22 23 There-
fore, this scoping review aims to categorise and synthesise 
the scientific literature on the use of hospital play inter-
ventions in the last 20 years to potentially inform, guide 
and encourage future efforts in using and evaluating play 
interventions in the care of paediatric patients.
METHODS
Search strategy and selection criteria
We conducted a scoping review, in accordance with Joanna 
Briggs Institute guidelines24 and the underlying frame-
work by Arksey and O’Malley.25 This method is particularly 
relevant for presenting a broad overview of existing liter-
ature within an emerging scientific field, enabling rapid 
identification and mapping of key concepts and knowl-
edge gaps.25 We searched PubMed, CINAHL, CENTRAL, 
ERIC and PsycINFO for entries from 1 January 2000 to 
7 June 2019 and updated it on 9 September 2020. Our 
search strategy followed the Peer Review of Electronic 
Search Strategies Statement26 and was developed in 
collaboration with two information specialists. The full 
search terms are listed in online supplemental table 1. 
Our review protocol can be accessed on request.
We searched for peer- reviewed original studies available 
in English on play interventions within a hospital context 
in relation to various health- related and treatment- related 
outcomes among children and adolescents aged 0–18 
years. Because formal consensus on the definition of play 
is lacking,2 8 we included any intervention using a playful 
approach actively involving patients, but we excluded 
creative arts therapies such as music therapy. Play inter-
ventions may depend on age and developmental status. 
However, evidence- based age- specific subdivisions of play 
interventions are lacking in the existing literature. There-
fore, we chose to search the broad paediatric population 
and subsequently describe the influence of age on choice 
and effect of the play interventions.
Hospital context was defined as somatic inpatient and 
outpatient settings and included rehabilitation centres 
and home treatment preceded by and/or followed up in 
an inpatient or outpatient setting. We excluded reviews, 
case reports, case series, studies with <5 participants and 
studies with a mean participant age >18 years or if <50% 
of participants were 0–18 years.
We imported search results into EndNote (V.X8, 
Clarivate Analytics, Philadelphia, Pennsylvania, USA) 
removing duplicates. Two independent reviewers (LKG, 
DD or JH) screened titles and abstracts using Rayyan 
systematic review software.27 Final eligibility was assessed 
by reviewing the full text.
Data extraction
We developed a coding framework using a thematic 
synthesis approach inspired by Thomas and Harden.28 
Two reviewers (LKG, JH) extracted data on key study 
characteristics (publication year, country of origin, 
design, title, aim, number of participants, age, interven-
tion, outcomes, tools for assessment, profession involved, 
disease category, procedure and type of play). To get 
an overview of which kind of resource settings the play 
intervention research originated from, we grouped the 
countries according to income using the World Bank’s 
definition.29 Uncertainties in data extraction were 
discussed with MS, MKT and JLS.
Based on extracted data, LKG and JH identified roles 
of the play interventions in included studies which led 
to the development of a broad coding framework. These 
thematic categories were discussed with the multidis-
ciplinary coauthor group, comprising medical doctors 
with various specialties and competencies in medical 
education and management, an academic nurse and 
sociologist, a psychologist and researchers within public 
health and cultural studies. LKG and JH conducted a 
final coding based on the clinical contexts in which play 
interventions served different roles. Disagreements were 
solved in consultation with MKT and/or JLS. Descrip-
tive statistics were analysed using Excel (V.2016, Micro-
soft, Redmond, Washington, DC, USA) and R (V.4.0.1, R 
Foundation for Statistical Computing, Vienna, Austria). 
Our report follows the Preferred Reporting Items for 
Systematic reviews and Meta- Analyses extension for 
Scoping Reviews checklist.30 31 As critical appraisal, which 
is optional in the scoping methodology, we summarised 
key characteristics such as study design, randomisation 
approach, number of centres involved, population size 
and comparator group to give an overall impression of 
the risks of bias. Within each of the thematic categories of 
the framework, we describe the reported general effects 
of the play interventions.
Patient and public involvement
No patients were involved in carrying out this scoping 
review.
RESULTS
Of 3711 articles, 297 were included in the final review 
(figure 1). Detailed information on the included studies 
can be found in online supplemental tables 2 and 3. 
Articles originated from high- income countries (78%), 
particularly the USA, or middle- income countries (22%) 
(figure 2A). Since 2000, the number of articles published 
annually has increased steadily (figure 2B).
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The studies were generally small, with less than 25 
participants in nearly one- third of them (figure 2C). Play 
interventions were used for all patients aged 0–18 years 
(figure 2D). We were unable to report age and devel-
opmental status- specific findings, because stratification 
based on these factors was limited. The interventions 
were mostly directed towards individual patients (94%) 
as opposed to groups (6%). Used within 13 disease cate-
gories (table 1), hospital play interventions were carried 
out by various professions (table 2).
Role of play within clinical contexts
Play interventions served different roles within four clin-
ical contexts: (A) procedures and diagnostic tests, (B) 
patient education, (C) treatment and recovery and (D) 
adaptation (figure 3). Each context is summarised later, 
including context- specific study characteristics and exam-
ples (final coding agreement was 95%, 281/297 articles).
A) Play in procedures and diagnostic tests
In this context, play was used to either (1) distract the 
patient during a procedure (74 articles) or (2) prepare 
or support the patient before or during a procedure (55 
articles). The primary purpose was to reduce anxiety, 
pain or distress (figure 4).
Distraction
Play as a distraction was used for needle- related or other 
distressing procedures (table 3). Self- directed distractors 
(eg, handheld digital games, virtual reality (VR) games 
or toys such as kaleidoscopes) were more frequently used 
than facilitated distractions (where a parent, healthcare 
professional, or hospital clown blew soap bubbles or 
played with toys).
Playful distraction generally had positive effects, but 
when compared with non- play distractions, the effect 
was often similar.32–34 Despite the frequent use of digital 
play distractors, their superiority over non- digital distrac-
tors was not evident, which a recent meta- analysis also 
concluded.10 Furthermore, the comparator group and 
the definition of standard care varied greatly between the 
studies (table 3). Only one study examined whether the 
effect of distraction persisted in recurring procedures.35
Preparation and support
Playful preparation and support were used for surgeries or 
complex diagnostic tests, for example, imaging (table 3). 
This included digital media as part of structured prepa-
rational play (eg, VR tours in the operating room or 
online games) and creating a pretend journey with the 
child. Support before or during a procedure was used 
with younger patients, often by a hospital clown, through 
various playful approaches to help and encourage them 
by mirroring feelings or cheering them up.
Mostly positive effects were found. Three studies 
reported no effect of playful preparation on preoper-
ative anxiety.36–38 Despite generally large sample sizes, 
the heterogeneity of the studies limited comparisons 
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synthesis  
(n=297) 
Figure 1 Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses flow diagram of the study selection 
process.
Figure 2 Summary characteristics of included studies. (A) 
Number of publications by county. (B) Number of publications 
per year.a (C) Number of participants. (D) Age range of 
participants. Studies that include one or more age groups 
are counted accordingly. a2020 publications included up to 9 
September 2020.
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B) Play in patient education
In this context, play was used to teach patients about their 
disease and treatment (11 articles) to manage symptoms 
and promote medication adherence (figure 4).
Knowledge, skills and attitudes on disease and treatment
Play interventions were used to educate children as 
young as 5 years suffering from severe or chronic 
diseases eg, cancer, asthma or diabetes (table 3). Digital 
games were used in self- directed patient education. 
In one study,39 a robot was used to quiz the patients.39 
Puppets were used to improvise real or fictitious situa-
tions to educate patients and facilitate a dialogue about 
disease management.40 41
All but one intervention42 increased knowledge but 
affected symptoms to a lower degree. Two studies found 
that self- management awareness and the allure of being 
quizzed by a robot declined over time.39 43 Despite the low 
number of studies using play in patient education, almost 
Table 1 Participant characteristics in 297 included articles
Disease groups* N (%)
Cardiological diseases 4 (1.3)
  Congenital 3 (75.0)
  Unspecified 1 (25.0)
Emergency medicine/care 14 (4.7)
  Musculo- skeletal trauma 1 (7.1)
  Laceration repair 2 (14.3)
  Unspecified 11 (78.6)
Endocrinological diseases 16 (5.4)
  Type 1 diabetes 6 (37.5)
  Type 1 and 2 diabetes 1 (6.3)
  Overweight/obesity† 9 (56.3)
Gastroenterological diseases 2 (0.7)
  Inflammatory bowel 1 (50.0)
  Unspecified 1 (50.0)
Intensive care 1 (0.3)
  Unspecified 1 (100.0)
Nephrological diseases 2 (0.7)
  Daytime urinary incontinence 1 (50.0)
  Unspecified 1 (50.0)
Neonatology 8 (2.7)
  Prematurity 8 (100)
Neurological diseases 67 (22.6)
  Acquired brain injury 2 (3.0)
  Cerebral palsy 47 (70.1)
  Other neuromotor and 
neuromuscular deficits‡
12 (17.9)
  Chronic headache 1 (1.5)
  Muscular dystrophy 4 (6.0)




  Central nervous system 
tumour
6 (14.6)
  Leukaemia 2 (4.9)
  Osteosarcoma 1 (2.4)
  Sickle cell disease 2 (4.9)
  Various specified diseases§ 14 (34.1)
  Unspecified cancers 16 (39.0)
Ophthalmological diseases 14 (4.7)
  Amblyopia/strabismus 14 (100)
Allergic and respiratory 
diseases
11 (3.7)
  Allergy 1 (9.1)
  Asthma 4 (36.4)
  Cystic fibrosis 4 (36.4)
Continued
Disease groups* N (%)
  Unspecified respiratory 
diseases
2 (18.2)
Rheumatological diseases 2 (0.7)
  Juvenile idiopathic arthritis 2 (100)
Surgical diseases 69 (23.2)
  Appendicitis 1 (1.4)
  Burns 18 (26.1)
  Umbilical or inguinal hernia 1 (1.4)
  Chronic wounds 1 (1.4)
  Lower limb amputation 1 (1.4)
  Meatal stenosis 1 (1.4)
  Tooth extraction 2 (2.9)
  Transplant receivers 1 (1.4)
  Various specified surgical 
diseases
16 (23.2)
  Unspecified surgical diseases 27 (39.1)
Other 6 (2.1)
  Down’s syndrome 1 (16.7)
  Immunisation 5 (83.3)





*Psychiatry literature was excluded during the selection process.
†Two studies also included obesity in Prader Willi syndrome.
‡Includes Erb’s palsy, central gait disorders, congenital 
haemiplegia, degenerative ataxia, spina bifida, and other 
neuromotor and neuromuscular deficits that are unspecified in 
included studies.
§Mixed haematological and oncological diseases.
Table 1 Continued
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half of the included articles reported findings from large 
multicentre studies (table 3).
There was generally a lack of studies that conducted a 
long follow- up on interventions that both increase knowl-
edge and improve symptoms, which prior reviews also 
noted.11 18 19
C) Play as treatment and recovery
In this context, play interventions were used either (1) to 
replace or supplement medical or surgical treatment (24 
articles) or (2) as rehabilitation or exercise (95 articles). 
The purpose of the studies varied substantially, reflecting 
the heterogeneity of studies within and between the two 
categories (figure 4).
Medical or surgical treatment
More than half of the studies used digital media, for 
example, video or tablet games, as a replacement for 
conventional patch treatment in children with amblyopia 
(table 3). Otherwise, VR, similar to that used to facilitate 
procedures, was used as a distraction to reduce acute pain 
or as a complementary treatment to inadequate pain 
management (eg, during sickle cell crisis). One study 
used a more advanced VR system employing biofeedback 
and positive images to treat chronic headache.44
The treatment interventions mainly had positive effects 
and could serve as an adjunct to standard treatment but 
were not necessarily better than conventional treatments.
Rehabilitation or exercise training
Play was used for rehabilitation in patients with chronic 
conditions such as cerebral palsy or in preterm children 
(table 3). Play was also used as an exercise for patients 
with, for example, obesity, cystic fibrosis or asthma. 
Digital games, the dominant types of play, were mainly 
investigated in small feasibility studies with no compar-
ator groups.
The play interventions using digital media were gener-
ally feasible and safe, including complex VR games and 
robots. Play had the potential to increase adherence 
to programmes45 46 and could serve as efficient supple-
mental in- home training.47–49 Especially VR and video 
games showed promising results on strength and mobility, 
Table 2 Professions* involved in the planning, execution and/or evaluation of the play intervention
Profession N (%)
Clinical staff 226 (57.7)
  Nurses (from various specialties, eg, oncology, anaesthetics (including students)) 102 (26.0)
  Medical doctors (including paediatricians, anaesthesiologists, ophthalmologists, 
allergists, rheumatologists, radiologists)
55 (14.0)
  Psychologists 17 (4.3)
  Paediatric dentists 2 (0.5)
  Unspecified health professionals (including research teams) 50 (12.8)
Creative or play professions 42 (12.5)
  Hospital clowns 21 (5.3)
  Child life specialists 17 (4.3)
  Play specialists (including play therapists, play coordinators) 6 (1.5)
  Music therapists 3 (0.8)
  Game designers 2 (0.5)
  Pet teams 2 (0.5)
  Dance artists 1 (0.3)
Rehabilitation or training professions 85 (21.5)
  Physiotherapists (including students and physical education teachers) 68 (17.2)
  Occupational therapists (including students) 13 (3.3)
  Sport instructors 4 (1.1)
Other professions 24 (6.1)
  Other health professionals (including dieticians, porters, hospital teachers, speech 
therapists)
9 (2.3)
  Teachers 3 (0.8)
  Social workers 4 (1.0)
Not reported 8 (2.2)
Total 395 (100)
*More than one profession can be involved in an intervention.
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which prior reviews also support.20 21 When compared 
with conventional therapy, digital solutions were often, 
but not always,50 better. Some studies also reported the 
risk of patients experiencing intervention fatigue.39 46 51
Study periods were mostly short (2–8 weeks), limiting 
the investigation of long- term effects, with only one study 
reporting effects of an intervention after 12 months.47 
Few disease groups were represented, potentially limiting 
applicability of the interventions to other disease groups.52
D) Play as adaptation
In this context, play interventions were characterised as 
(1) diversional or recreational activities (18 articles) or 
as (2) activities designed to help the child or adolescent 
cope with being hospitalised or ill (20 articles), often to 
reduce anxiety and stress or improve mood (figure 4).
Diversional and recreational activities
Most diversional or recreational play activities during 
hospitalisation occurred in patient rooms, playrooms, or 
waiting areas (table 3). There was predominantly unstruc-
tured play with toys and crafts, and play specialists, social 
robots, or hospital clowns visiting patient rooms.
Recreational or diversional play generally demonstrated 
positive effects. However, one study showed that stress was 
only reduced in patients >7 years,53 while other studies 
reported that the effect of, for example, clown or social 
robot visits, waned over time.54 55 Moreover, play was less 
efficient in reducing anxiety than other therapies, such as 
music and pet therapy.56 57
No studies investigated the long- term effects of unstruc-
tured play during hospitalisation on, for example, quality 
of life or general childhood development.
Coping with hospitalisation and living with a disease or sequalae
Play was used to help patients to better cope with hospital-
isation, disease or sequelae, especially in relation to cancer 
(table 3). Activities such as creative play, digital social 
media platforms, and board games allowed expression of 
feelings about being ill and hospitalised. Play involving 
physical activity followed by an evaluation by a healthcare 
professional was also seen as improving coping. Primarily 
carried out in groups, interventions were facilitated by a 
healthcare professional, whose importance was also high-
lighted when digital social media was involved.
One- third of the studies were qualitative but gener-
ally lacked a theoretical framework. Quality of life and 
improved social skills were sparsely studied, just as long- 
term follow- up on diversional or recreational play was 
absent.
DISCUSSION
We identified four clinical contexts where play had 
distinct roles: A) procedures and diagnostic tests, where 
play as distraction, preparation and support was used to 
alleviate pain, stress and anxiety; B) patient education, 
where play was used as age- appropriate communication 
Figure 3 Conceptual model developed with a thematic approach mapping ‘play in hospitals’ by context, role of play, 
facilitated/self- directed and type of play.
Figure 4 Word clouds on outcomes according to context of 
play.
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and to increase understanding and motivation; C) treat-
ment and recovery, where play could supplement and 
occasionally replace conventional treatment and D) 
adaptation, where play provided space to express diffi-
culties about being hospitalised and supported healthy 
childhood development.
Prior opinion papers and non- systematic reviews have 
suggested various subdivisions and definitions of play 
in hospitals, but not in a rigorous manner.2 23 58 59 It is 
generally recognised that play interventions can be used 
in the preparatory phase and as a distraction during 
medical procedures, and that play has a normalising 
effect.23 58 The term therapeutic play is used inconsis-
tently to describe play with medical equipment, play in 
preparation programmes,17 and play therapy, similar to 
that used in child and adolescent psychiatry.22 Other 
subcategories, for example, directed play, non- directed 
play and supporting play have also been used unevenly.59 
Our framework captures all of these subdivisions and 
contains a category for play as part of treatment and 
recovery, including rehabilitation. Previous reviews do 
not address this category, perhaps because rehabilitation 
and exercise are often outpatient activities and have only 
become a focus area more recently.60
Our framework may provide healthcare professionals 
and researchers with a tangible overview of the literature, 
while allowing play to retain its indefinable and ambig-
uous qualities. By summarising main characteristics, 
outcomes, general effects and potential pitfalls within 
the four clinical contexts, healthcare professionals and 
researchers are informed about play interventions similar 
to their own practices and research. Furthermore, this 
also informs about the breadth of possibilities and other 
approaches, which may encourage implementation of 
play interventions and inspire new ideas.
Our review primarily informs about facilitated and 
purpose- oriented play interventions in a clinical context. 
However, it is unknown whether this form of play posi-
tively impacts general health and development, which is a 
known benefit of unstructured play.8 Identifying solutions 
that allow play to serve as a preventative and general- 
purpose activity in hospitals is crucial. Whether or not 
play interventions that support healthy childhood devel-
opment in non- hospital environments are transferable 
directly to a hospital context is uncertain. Structural and 
cultural factors in hospitals challenge the opportunity for 
unstructured and free play, just as personal factors related 
to patients’ illnesses and external factors such as an unfa-
miliar environment have an effect.6
Based on the current evidence, with very heterogenous 
and small studies, we were unable to draw conclusions on 
general aspects that could guide the implementation of 
future play interventions. Thus, additional high- quality 
research is needed to guide when, where, and what play 
to integrate into hospitals. Elaborating our proposed 
framework in a consensus- based study to further clarify 
principles for play interventions in hospitals, for example, 
the influence of age and development status on choice 
of play intervention, could serve to guide future research 
and play practices.2 Studies are warranted to assess short- 
term and long- term effects of play integrated before, 
during and after procedures or treatments, and should 
address whether hospital play interventions can create an 
environment for children conducive to normal develop-
ment. Importantly, input from paediatric patients will be 
central in informing concepts and future research in this 
regard.61
Furthermore, previous literature emphasised the 
significance of paediatric healthcare professionals who 
promote play,3 62 but there is a lack of formal interpro-
fessional training programmes available.63 64 Our review 
shows that treatment and care by various healthcare 
professionals may benefit from the incorporation of play 
interventions. This necessitates high- quality research 
evaluating the short, sustained and long- term effects of 
play interventions in hospitals to help overcome current 
barriers, such as lack of training among clinical staff.63
Limitations
Despite our broad definition of play, our literature search 
may have introduced selection bias and missed relevant 
articles. Moreover, we did not include grey literature or 
review references in included articles to find additional 
articles, and we only searched for published studies, which 
may have introduced publication bias. By restricting our 
inclusion to studies in English, we may have introduced 
additional selection bias, which may undermine the 
global generalisability of our findings, especially in terms 
of the lack of studies from low- income countries. Finally, 
we excluded literature from child and adolescent psychi-
atry, thus limiting the application of results to somatic 
aspects of the hospital system.
CONCLUSIONS
Hospital play interventions have a significant potential 
benefit for patient and family health, and both treatment- 
oriented and unstructured play activities need to be prior-
itised. Our developed four- part operational categorisation 
of hospital play interventions can serve as the first step in 
enabling stringency in the field as well as inspire further 
exploration, and thereby support for the needed profes-
sionalisation and academisation of the growing research 
interest in play in hospitals.
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Supplemental Table 1. Search Strategy  
PubMED 
((("Child"[MeSH Terms] OR "Infant"[MeSH Terms] OR "Adolescent"[MeSH Terms] OR "Minors"[MeSH Terms] OR "Child Health"[MeSH Terms] OR "child, hospitalized"[MeSH Terms] OR "Pediatrics"[MeSH Terms] OR "Adolescent Medicine"[MeSH 
Terms] OR "hospitals, pediatric"[MeSH Terms] OR "intensive care units, pediatric"[MeSH Terms] OR ("Child"[Title] OR "Child"[Other Term] OR "Infant"[Title] OR "Infant"[Other Term] OR "Adolescent"[Title] OR "Adolescent"[Other Term] OR 
"Minors"[Title] OR "Minors"[Other Term] OR "Child Health"[Title] OR "Child Health"[Other Term] OR ("Child"[Title] AND "Hospitalized"[Title]) OR "Hospitalized Child"[Title] OR "Hospitalized Child"[Other Term] OR "Pediatric"[Title] OR 
"Pediatrics"[Other Term] OR "Paediatric"[Title] OR "Paediatrics"[Other Term] OR "Adolescent Medicine"[Title] OR "Adolescent Medicine"[Other Term] OR "Pediatric Hospital"[Title] OR "Pediatric Hospital"[Other Term] OR "Paediatric Hospital"[Title] 
OR "Paediatric Hospital"[Other Term] OR "Pediatric Intensive Care Unit"[Title] OR "Pediatric Intensive Care Unit"[Other Term] OR "Paediatric Intensive Care Unit"[Title] OR "Paediatric Intensive Care Unit"[Other Term] OR "Newborn"[Title] OR 
"Newborn"[Other Term] OR "Youths"[Title] OR "Youths"[Other Term] OR "teen"[Title] OR "teen"[Other Term] OR "baby"[Title] OR "baby"[Other Term] OR "babies"[Title] OR "babies"[Other Term])) AND ("play and playthings"[MeSH Terms] OR "Virtual 
Reality"[MeSH Terms] OR "play Therapy"[MeSH Terms] OR ("Play"[Title] OR "Play"[Other Term] OR "child life"[Other Term] OR "Virtual Reality"[Title] OR "Virtual Reality"[Other Term] OR ("Play"[Title] AND "Therapy"[Title]) OR "play Therapy"[Title] 
OR "play Therapy"[Other Term] OR "child life"[Title] OR "Toy"[Title] OR "Toy"[Other Term] OR "Clown"[Title] OR "Clown"[Other Term] OR "game"[Title] OR "game"[Other Term])) AND ("treatment outcome"[MeSH Terms] OR "patient outcome 
assessment"[MeSH Terms] OR "Patient Compliance"[MeSH Terms] OR "Quality of life"[MeSH Terms] OR "Pain"[MeSH Terms] OR "pain perception"[MeSH Terms] OR "pain management"[MeSH Terms] OR "pain measurement"[MeSH Terms] OR 
"pain, postoperative"[MeSH Terms] OR "stress, psychological"[MeSH Terms] OR "Anxiety"[MeSH Terms] OR "fear"[MeSH Terms] OR "adaptation, psychological"[MeSH Terms] OR "Health Behavior"[MeSH Terms] OR "Illness Behavior"[MeSH 
Terms] OR "social skills"[MeSH Terms] OR "motor skills"[MeSH Terms] OR "cognition"[MeSH Terms] OR ("Outcome assessment"[Title] OR "Outcome assessment"[Other Term] OR "Patient Outcome"[Title] OR "Patient Outcome"[Other Term] OR 
("Patient"[Title] AND "Compliance"[Title]) OR "Patient Compliance"[Title] OR "Patient Compliance"[Other Term] OR ("Patient"[Title] AND "Adherence"[Title]) OR "Patient Adherence"[Title] OR "Patient Adherence"[Other Term] OR ("Treatment"[Title] 
AND "Compliance"[Title]) OR "Treatment Compliance"[Title] OR "Treatment Compliance"[Other Term] OR ("Treatment"[Title] AND "Adherence"[Title]) OR "Treatment Adherence"[Title] OR "Treatment Adherence"[Other Term] OR ("Medication"[Title] 
AND "Compliance"[Title]) OR "Medication Compliance"[Title] OR "Medication Compliance"[Other Term] OR ("Medication"[Title] AND "Adherence"[Title]) OR "Medication Adherence"[Title] OR "Medication Adherence"[Other Term] OR "Quality of 
life"[Title] OR "Quality of life"[Other Term] OR "Life quality"[Title] OR "Life quality"[Other Term] OR "Pain"[Title] OR "Pain"[Other Term] OR "Psychological stress"[Title] OR "Psychological stress"[Other Term] OR "Anxiety"[Title] OR "Anxiety"[Other 
Term] OR "fear"[Title] OR "fear"[Other Term] OR "Psychological adaptation"[Title] OR "Psychological adaptation"[Other Term] OR "Health Behavior"[Title] OR "Health Behavior"[Other Term] OR "Illness Behavior"[Title] OR "Illness Behavior"[Other 
Term] OR "motor skills"[Title] OR "motor skills"[Other Term] OR "social skills"[Title] OR "social skills"[Other Term] OR "emotional Skills"[Title] OR "emotional Skills"[Other Term] OR "cognitive skills"[Title] OR "cognitive skills"[Other Term]))) NOT 
("psychiatry"[MeSH Terms] OR "mental disorders"[MeSH Terms] OR ("psychiatrie"[All Fields] OR "psychiatries"[All Fields] OR "psychiatry"[MeSH Terms] OR "psychiatry"[All Fields] OR "psychiatry s"[All Fields]) OR ("psychiatrical"[All Fields] OR 
"psychiatrically"[All Fields] OR "psychiatrics"[All Fields] OR "psychiatry"[MeSH Terms] OR "psychiatry"[All Fields] OR "psychiatric"[All Fields]) OR "Mental Disorder"[All Fields] OR "Mental illness"[All Fields])) AND ("journal article"[Publication Type] 
AND "hasabstract"[Text Word] AND 2000/01/01:2019/06/05[Date - Publication] AND "humans"[MeSH Terms] AND "English"[Language]) AND "journal article"[Publication Type] AND "hasabstract"[Text Word] AND 2000/01/01:2019/06/07[Date - 
Publication] AND "humans"[MeSH Terms] AND "English"[Language] 
 
EBSCOhost (PsycINFO, CINAHL, ERIC) 
S6: S4 NOT S5 Limiters - Published Date: 20000101- 
S5: psychiatry OR mental disorders OR psychiatry OR mental disorders OR mental disorders OR mental illness OR psychiatric OR psychiatry OR psychiatry OR mental disorders 
S4: S1 AND S2 AND S3 
S3: KW "outcome assessment" OR KW "treatment outcome" OR KW "patient outcome" OR KW "patient compliance" OR KW "patient adherence" OR KW "treatment compliance" OR KW "treatment adherence" OR KW "medication compliance" OR 
KW "medication adherence" OR KW "quality of life" OR KW "life quality" OR KW pain OR KW "psychological stress" OR KW anxiety OR KW fear OR KW "psychological adaptation" OR KW "health behavior" OR KW "illness behavior" OR KW "motor 
skills" OR KW "social skills" OR KW "emotional skills" OR KW "cognitive skills" OR MA outcome assessment OR MA treatment outcome OR MA patient outcome assessment OR MA patient compliance OR MA quality of life OR MA pain OR MA pain 
perception OR MA pain management OR MA pain measurement OR MA pain, postoperative OR MA stress, psychological OR MA anxiety OR MA fear OR MA adaptation, psychological OR MA health behavior OR MA illness behavior OR MA social 
skills OR MA motor skills OR MA cognition OR DE treatment outcome OR DE compliance OR DE quality of life OR DE quality of life measures OR DE pain OR DE pain perception OR DE pain management OR DE pain measurement OR DE 
psychological stress OR DE anxiety OR DE anxiety management OR DE fear OR DE adaptive learning OR DE child behavior OR DE child attitude OR DE adolescent behavior OR DE adolescent attitude OR DE social skills OR DE motor skills OR 
DE cognition OR DE social skills training OR TI "psychological stress" OR TI anxiety OR TI fear OR TI "psychological adaptation" OR TI "health behavior" OR TI "illness behavior" OR TI "motor skills" OR TI "social skills" OR TI "emotional skills" OR TI 
"cognitive skills" OR TI "outcome assessment" OR TI "treatment outcome" OR TI "patient outcome" OR TI "patient compliance" OR TI "patient adherence" OR TI "treatment compliance" OR TI "treatment adherence" OR TI "Medication compliance" 
OR TI "Medication adherence" OR TI "quality of life" OR TI "life quality" OR TI pain Expanders - Apply equivalent subjects 
S2: ((MA (play AND playthings)) OR (MA virtual reality) OR (MA play therapy)) OR ((DE play) OR (DE playfulness) OR (DE play therapy) OR (DE virtual reality) OR (DE virtual reality exposure therapy) OR (DE games) OR (DE toys) OR (DE toy 
selection)) OR ((KW play) OR (KW "play therapy") OR (KW game) OR (KW "virtual reality") OR (KW toy) OR (KW clown)) OR (((TI play) AND (TI therapy)) OR ((TI play) OR (TI "play therapy") OR (TI "virtual reality") OR (TI game) OR (TI toy) OR (TI 
clown) OR MA "child life") OR (KW "child life") OR (TI "child life"))) 
S1: ((MA Child) OR (MA Infant) OR (MA Adolesent) OR (MA Minors) OR (MA Child Health) OR (MA child, hospitalized) OR (MA pediatrics) OR (MA Adolecent medicine) OR (MA Hospitals, pediatric) OR (MA Intensive care unit, pediatric)) OR ((DE 
hospitalized patients) OR (DE pediatrics)) OR (((KW child) OR (KW adolescent) OR (KW infant) OR (KW minors) OR (KW "child health") OR (KW "hospitalized child") OR (KW "hospitalized children") OR (KW pediatric) OR (KW paediatric) OR (KW 
"adolescent medicine") OR (KW "pediatric hospital") OR (KW "paediatric hospital")) OR ((KW "pediatric intensive care unit") OR (KW "paediatric intensive care unit") OR (KW Newborn) OR (KW youths) OR (KW teen) OR (KW baby) OR (KW babies))) 
OR (((TI Child) AND (TI hospitalized)) OR ((TI child) OR (TI infant) OR (TI adolescent) OR (TI minors) OR (TI "child health") OR (TI "hospitalized child") OR (TI "hospitalized children") OR (TI pediatric) OR (TI paediatric) OR (TI "adolescent medicine") 
OR (TI "Pediatric hospital") OR (TI "Paediatric hospital")) OR ((TI "pediatric intensive care unit") OR (TI "paediatric intensive care unit") OR (TI Newborn) OR (TI Youths) OR (TI teen) OR (TI baby) OR (TI babies))) 
 
CENTRAL 
ID Search Hits 
#1 MeSH descriptor: [Adolescent] explode all trees  
#2 MeSH descriptor: [Child] explode all trees  
#3 MeSH descriptor: [Child Health] explode all trees  
#4 MeSH descriptor: [Child, Hospitalized] explode all trees  
#5 MeSH descriptor: [Infant] explode all trees  
#6 MeSH descriptor: [Minors] explode all trees  
#7 MeSH descriptor: [Pediatrics] explode all trees 
#8 MeSH descriptor: [Intensive Care Units, Pediatric] explode all trees 
#9 MeSH descriptor: [Hospitals, Pediatric] explode all trees  
#10 MeSH descriptor: [Adolescent Medicine] explode all trees  
#11 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  
#12 (child* OR infant* OR newborn* OR baby OR babies OR youths OR teen* OR adolescent* OR minors OR pediatric* OR paediatric*):ti,ab,kw 
#13 MeSH descriptor: [Play and Playthings] explode all trees 
#14 MeSH descriptor: [Virtual Reality] explode all trees 
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#15 MeSH descriptor: [Play Therapy] explode all trees 
#16 #13 OR #14 OR #15 
#17 (play* OR toy* OR clown* OR "virtual reality" OR game* OR "child life"):ti,ab,kw 
#18 MeSH descriptor: [Outcome Assessment, Health Care] explode all trees 
#19 MeSH descriptor: [Patient Outcome Assessment] explode all trees 
#20 MeSH descriptor: [Treatment Outcome] explode all trees 
#21 MeSH descriptor: [Patient Compliance] explode all trees 
#22 MeSH descriptor: [Quality of Life] explode all trees 
#23 MeSH descriptor: [Pain Management] explode all trees 
#24 MeSH descriptor: [Pain] explode all trees 
#25 MeSH descriptor: [Pain Perception] explode all trees 
#26 MeSH descriptor: [Pain, Postoperative] explode all trees 
#27 MeSH descriptor: [Pain Measurement] explode all trees 
#28 MeSH descriptor: [Stress, Psychological] explode all trees 
#29 MeSH descriptor: [Anxiety] explode all trees 
#30 MeSH descriptor: [Fear] explode all trees 
#31 MeSH descriptor: [Adaptation, Psychological] explode all trees 
#32 MeSH descriptor: [Health Behavior] explode all trees 
#33 MeSH descriptor: [Illness Behavior] explode all trees 
#34 MeSH descriptor: [Social Skills] explode all trees 
#35 MeSH descriptor: [Motor Skills] explode all trees 
#36 MeSH descriptor: [Cognition] explode all trees 
#37 #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 
#38 ("outcome assessment" OR (patient* AND outcome*) OR (patient* AND compliance) OR (patient* AND adherence) OR (treatment* AND outcome*) OR (treatment* AND compliance) OR (treatment* AND adherence) OR (medication* 
AND compliance) OR (medication* AND adherence) OR "quality of life" OR "life quality" OR pain* OR "psychological stress" OR anxiety OR fear OR "psychological adaptation" OR "health behavior" OR "illness behavior" OR skill*):ti,ab,kw 
#39 (#11 OR #12) AND (#16 OR #17) AND (#37 OR #38) 
#40 MeSH descriptor: [Psychiatry] explode all trees 
#41 MeSH descriptor: [Mental Disorders] explode all trees 
#42 #40 OR #41 
#43 ((mental AND disorder*) OR (mental AND illness*) OR "mentally ill" OR psychiatry OR psychiatric*):ti,ab,kw 
#44 #39 NOT (#42 OR #43) with Cochrane Library publication date Between Jan 2000 and Jun 2019  
#45 (child* OR infant* OR newborn* OR baby OR babies OR youths OR teen* OR adolescent* OR minors OR pediatric* OR paediatric*):ti,kw 
#46 (play* OR toy* OR clown* OR "virtual reality" OR game*):ti,kw 
#47 ("outcome assessment" OR (patient* AND outcome*) OR (patient* AND compliance) OR (patient* AND adherence) OR (treatment* AND outcome*) OR (treatment* AND compliance) OR (treatment* AND adherence) OR (medication* 
AND compliance) OR (medication* AND adherence) OR "quality of life" OR "life quality" OR pain* OR "psychological stress" OR anxiety OR fear OR "psychological adaptation" OR "health behavior" OR "illness behavior" OR skill*):ti,kw 
#48 (#11 OR #45) AND (#16 OR #46) AND (#37 OR #47) 
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To describe the perceived 
effectiveness and feasibility of 
using virtual reality as a 
distraction intervention for 






































coaches during IV 
insertion: a 
randomized study 
To investigate the 
effectiveness of a brief 
Distraction Education 
intervention for parents prior to 
their preschool children’s 
medical procedures 44 22 vs. 22 4 to 7 
Distraction 





















conditions such as 




failure, and reactive 
























different ages who 
undergo repeated 
needle sticks. 
To evaluate the immediate 
and long-term effectiveness of 
a nine-session distraction 
program and to test whether 
comparable treatment benefits 
can be achieved with different 
types of distractors, as long as 
they are multisensory, 
interactive, and variable, and 
involve active cognitive and 




group 2 to 8  
Several different 
cognitive distractors 
were used for the 








rate, parent ratings 











SC port access 
or intravenous 
catheter 





















To evaluate a distraction 
intervention designed to 
reduce the distress of 





controls) 2 to 5 
Distraction by a 
developmentally 
appropriate 





































To determine the effects of 
virtual reality (VR) glasses on 
adolescents with cancer 
undergoing lumbar punctures 
(LPs). 30 17 vs. 13  10 to 19 
VR-film during 



































A pilot and 
feasibility study of 




To pilot and test the feasibility 
of a novel technology to 
reduce anxiety and pain 
associated with an invasive 
medical procedure in children 
with cancer. 59 
22 vs. 15 vs. 
22 7 to 19 
Virtual reality 
distraction vs. a non 
to virtual reality 
distraction vs. 
treatment as usual 


































To compare the effects of two 
pediatric venipuncture 
distress-management 
distraction strategies that 
differed in the degree to which 
they required children’s 
interaction. 88 
29 vs. 30 vs. 
29  1 to 7  
(1) Standard care 
(control): routine 
child interaction (2) 
Interactive toy 
distraction (3) Movie 
distraction Distress 
Videotapes, A 









(child report, nurse 
report, caregiver 
report) Nurses 
Surgical diseases, not 
specified Venipuncture Interactive toy Facilitated 
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The efficacy of 
playing a virtual 
reality game in 
modulating pain 





To investigate whether playing 
a virtual reality game, 
decreases procedural pain in 
children with acute burn 
injuries. 7 
7 
(crossover)  5 to 18 
Routine 
pharmacological 
analgesia or routine 
pharmacological 
analgesia coupled 
with virtual reality 
were randomly 
assigned to each 
half of the burns 
dressing change Pain 
Modified self-































To examine the effectiveness 
of virtual reality as a 
behavioral intervention 
designed to decrease distress 
during port access procedure 20 10 vs. 10  7 to 14 
Immersive VR 
environment during 
the procedure vs. 




Pulse rate, The 
children’s hospital 

























methods of pain 
and anxiety 
management for 




To assess the effectiveness of 
distraction techniques in 
reducing the sensory and 
affective components of pain 
among pediatric patients 
undergoing laceration repair in 
the ED. 240 120 vs. 120 6 to 18 
Age-appropriate 
distracters including 
music, video games, 
or cartoon video. For 
children who did not 
show interest in any 
of these distracters, 
the certified child life 
worker offered to 








The 7-point Facial 
Pain Scale (FPS), 



































To compare a new VR pain 
distraction scenario with 
standard of care for reducing 
pain with IV placement. 
Secondary aims focused on 
the relationship between child, 
parent, and nurse pre- and 
post-assessments of pain, 
anxiety, generalized distress 
surrounding IV placement, and 
satisfaction with pain 
management. 20 10 vs. 10 8  to  12  
Children in the VR 
distraction group 
began interacting 
with the VE at 5 min 




interacted with the 





world in which the 
player races 
downhill lying on top 












































Giving toys to 
children reduces 




To determine whether giving a 
small toy to a child would 
decrease anxiety and 
apprehension associated with 
taking oral premedication. 100 50 vs. 50 3 to 6 
Children who came 
on even numbered 
dates of the month 
were included in the 
toy group and given 








such as tonsillectomy, 
hernia repair, or minor, 
urogenital procedures Surgery Toys 
Self-
directed 














To evaluate the efficacy of an 
interactive distraction, a 
handheld video game (VG) in 
reducing preoperative anxiety 
in children. 112 
38 (VG) vs. 
38 (M) vs. 
36 (PP) 4 to 12     
1) Parent presence, 
2) PP + a hand-held 
VG, 3) PP + 0.5 
mg/kg) 1 oral 
midazolam (M) 
given >20 min prior 
to entering the 



























distraction on pain, 
fear, and distress 




To evaluate the effect of self-
selected distracters on the 
outcomes of pain, fear, and 
distress in children and 
adolescents with cancer, ages 
5 to 18, around venous port 
access or venipuncture 50 28 vs. 22 5 to 18   
Self-selected 
distracters (bubbles, 
book, music table, 
VR, VG) and 
parenst instructed to 
actively coach the 






(CAS), Fear: The 
Glasses Fear 








cancers such as 
leukemia, lymphoma, a  







(VR, VG) Facilitated 
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Application of a 
virtual reality 
prototype for pain 
relief of pediatric 
burn in Taiwan 
To examine the usability and 
effectiveness of virtual reality 
in reducing pain in wound-care 









of the conventional 
treatment for pain 
along with the use of 
VR game during the 
dressing change 
procedure. The 
process of changing 
their dressings(15 to 
































evaluation in a 
large case series. 
To determine the acceptability 




group  3 to 9 
PediSedate provides 
sedation through a 
combination of 
inhaled nitrous oxide 









patients inability to 
accept the device, 
and hypoxemia or 
airway obstruction. 
Airway patency (1 
to 4 scale). 
Ramsey Scale 
(sedation). 

















The efficacy of an 
augmented virtual 
reality system to 






To investigate the use of AR 
as an adjunct to analgesia and 
sedation in children with acute 
burns. 42 20 vs. 22 3 to 14 
Augmented reality 












pain (accoring to 
age) FLACC 
(faces, legs, 
activity, cry and 
consolability), 



























in children with 
cancer. 
To examine whether children 
experience less fear, distress 
and pain connected to a 
routine needle insertion in an 
intravenous port when 
subjected to an intervention: 
blowing soap bubbles or 
having a heated pillow vs. 
standard care. 28 14 vs. 14 2 to 7   
During the needle 
insertion in the 
standard care + 
blowing soap 
bubbles condition, 
the children were 
encouraged to look 
at the soap bubbles 
flying around in the 
room. During the 
needle insertion in 




requested to ‘feel 
the pleasant, cosy 
heat’ on the place 
on the body where 
the child had chosen 




Parent and nurse 
reported VAS 
score (fear, 





















The use of Virtual 
Reality for needle-
related procedural 
pain and distress 
in children and 
adolescents in a 
paediatric 
oncology unit. 
To examine and survey the 
effect of using non-immersive 
VR, i.e. a 3D display, during a 
needle-related procedure on 
reported pain or distress of 
children and adolescents in a 
paediatric oncology unit. To 
examine their response to the 
use of VR equipment during 
the procedure. 42 21 vs. 21 2 to 18 
The intervention 
consisted of a virtual 
world 
game/application, 







Scale (FAS), Face, 






































To assess the effect of 
distraction (looking through 
kaleidoscopes) to reduce 
perceived pain, during 
venipuncture in healthy 
school-age children. 206 105 vs. 101 7 to 11 




father) in the 
intervention group, 
were admitted to 
waiting room for 
venipuncture, they 
were introduced to a 
kaleidoscope and 
then instructed as to 
how they could use 
the kaleidoscope Pain 
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combat pain in 
young children 
with burn injuries. 
(1) To investigate if MMD 
procedural preparation (MMD-
PP) and MMDdistraction 
(MMDD) has a greater impact 
on child pain reduction 
compared to standard 
distraction (SD) and hand held 
games distraction (VG), (2) to 
understand the impact of MMD 
on clinic efficiency by 
measuring length of treatment 
across groups, and lastly (3) 
To assess the efficacy of MMD 
over three dressing change 
procedures. 80 
20 vs. 20 vs. 





PP) or distraction 
(MMDD). Patient 
randomized to four 
groups: (1) Standard 
(SD), (2) off the 
shelf hand held 
video game 
(VG=play station), 
(3) MMD procedural 
preparation (MMD-
PP), and (4) MMD 
Distraction (MMD-
D). 
Pain, lenght of 
procedure 




































To determine whether levels of 
pain and distress using a 
combined preparation and 
distraction content can be 
further reduced, and offer 
more efficient clinical 
outcomes 40 20 vs. 20  3 to 10 
Multi-modul-
distraction (MMD). 
The MMD device is 
a customized hand 
held technology 
device that is 







vibration). It has two 
components: (1) 
preparation for a 
procedure; and (2) 
distraction content, 
that includes games, 
and touch and find 
stories. Pain 
Pain intensity at 4 
time points using: 
Wong Baker Faces 
Scale (FACES) 
visual analogue 





Pulse rate (pulse 




of treatment, days 





























1. To determine the 
behavioural responses to pain 
among toddlers who are given 
a toy as distraction (Group I) 
during immunisation. 2. To 
determine the behavioural 
responses to pain among 
toddlers who are given music 
as a distraction (Group II) 
during immunisation. 3. To 
determine the behavioural 
responses to pain among 
toddlers in the control group - 
no intervention (Group III) 
during immunisation. 4. To 
compare the behavioural 
responses to pain in Group I, 
Group II and Group III in 
toddlers during 
immunisation.5. To find 
association between 
behavioural responses to pain 
score and selected 
demographic variables of 
toddlers during immunisation. 90 
30 vs. 30 vs. 
30  1 to 3  




pain) FLACC (modified) Nurses Other, immunisation 
needle-related 

















To assess off-the-shelf VR for 
(1) its effect on reducing acute 
pain intensity during 
adolescent burn wound care, 
and (2) its clinical utility in a 
busy hospital setting 41 20 vs. 21  11 to 17   
The VR group 
(VRG) received 
distraction via an off-
the-shelf VR system, 





and off the shelf, 
age appropriate 
software games 
(Chicken Little for 
the 11 to 13 years 
old, and an 
additional choice of 
Need for Speed for 
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To investigate the efficacy of 
an active distraction strategy 
(video-game playing) 
compared to our standard 
procedure (topical anesthetic 
cream) in children 4 to 10 
years of age. 97 47 vs. 50  4 to 10  
A simple 
videogame, Wii-Play 
R,rated 3+, in which 
the child had to aim 
to different targets 
using a single-








Faces Pain Scale 
















The effect of a 
medical clown on 
pain during 
intravenous 







To test the hypothesis that the 
participation of medical clowns 
during a painful procedure 
involving intravenous 
cannulation or the taking of a 
blood sample in the pediatric 
ED would reduce the child’s 
pain and the parent’s anxiety. 47 26 vs. 21  3 to 16 
The group 
randomized to the 
medical clown spent 
15 minutes with the 
medical clown 
before the 
procedure. A single 
medical clown was 
involved in the study 




Faces Pain Scale 
























To investigate the effect of 
parental presence and the 
distraction of the attention by a 
toy in children undergoing a 
painful procedure 130 
43 vs. 44 vs. 
43  7 to 10  
Group 1) Parental 
presence (parent 
instructed not to talk 
to child nor to 
distract it). Group 2) 






Group 3) Control 
gruop. No parent or 
toys 
Pain, anxiety, 



























To test if serious gaming and 
lollipops influence pain, 
distress and anxiety in 
conjunction with a wound care 
session. 60 
20 vs. 20 vs. 
20  5 to  12 
Lollipop: The 
children chose from 
different coulored 
lollipops. Game: 
Each path lasted for 
approximately 1 to 5 
minutes and differed 











































To examine the effect of 
pressing a soft ball as a 
distraction tool during IVCI on 
the intensity of pain in children 
between 4 and 6 years of age. 60 30 vs. 30   4 to 6      
Pressing a soft ball 
in the opporsite 
hand vs. standard 
care Pain 





Surgical diseases such 
as hernia, 
tonsillectomy, urinary 
tract surgury, gastric 




















EMLA cream with 
rattles on reducing 
immunization pain 
in four months 
infants 
To assess the effect of 
Eutectic Mixture of Local 
Anaesthetics cream and rattle 
on soothing the vaccination 
pain on four-month-infants. 50 
16 vs. 16 vs. 
18 0.33 
Intervention: Rattle: 
shaken from 30s 
before 
administration to 15s 
afterward as a 









which is a modified 
scale of pain 
behavioural 
response for 4-6 
months infants, 
Not 
reported Other, immunisation 
Needle-related 










ease anxiety and 
pain perceived by 
children 
undergoing allergy 
prick skin tests 
To evaluate whether medical 
clowns can diminish pain and 
anxiety perceived by children 
undergoing allergy skin prick 
tests (SPT) 91 45 vs. 46  2 to 17 
Company with clown 
vs. standard 
procedure Anxiety Pain 
m-YPAS and 
STAI/ STAIC 
before and after 
SPT FLACC (2-7 
years) VAS (8 






ts Pulmonology, allergy 
Allergy prick 
skin test Medical clown Facilitated 
Weintraub 




















To prospectively evaluate 
whether a medical clown 
affects pain perception during 
intra-articular corticosteroid 
injection in juvenile idiopathic 
arthritis using nitrous oxide 
conscious sedation. 32 
No 
comparator 
group  5 to 18 
A medical clown 
was present in the 
room during the 












injection Medical clown Facilitated 
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The Effect of 
Virtual Reality 
Distraction on Pain 
Relief During 
Dressing Changes 
in Children with 
Chronic Wounds 
on Lower Limbs. 
To preliminarily investigate the 
effect of this VR distraction 
system on alleviating pain 
during dressing changes in 
children with chronic lower-
limb wounds 65 33 vs. 32  4 to 16 
Before the dressing 
change, a trained 
nurse introduced the 
VR equipment to the 
children of the VR 
distraction group in 
the waiting room 
Pain, anxiety, 




































To assess the effectiveness of 
playing a computer game 
during venipuncture, 
compared with low-tech 
distraction by a nurse 200 100 vs. 100  4 to 13  
Angry Birds on a 
hand-held computer 
vs. distraction by a 
second, specifically 
trained nurse who 
sang to them, read a 
book, blew bubbles 




























and pain levels in 
emergency 
department. 
To investigate if the presence 
of medical clowns during 
painful procedures in the 
emergency department (ED) 
affects children's anxiety and 
pain. 40 20 vs. 20  4 to 11 
Clown intervention: 
Children interacted 
with clowns Control 
group: Children 
were entertained by 
parents and ED 
nurses. Anxiety Pain 
Children's Anxiety 










procedures Medical clown Facilitated 










The effect of 
medical clowning 
on reducing pain, 
crying, and anxiety 
in children aged 2-






To compare the utilization of 
medical clowning in this 
process with two control 
groups: (1) local anesthetic 
cream applied prior to the 
procedure (active control) and 
(2) the procedure performed 
with neither clown nor EMLA 
(control group) 100 
3 groups (n 
not 
specified)  2 to 10 
Medical clown doing 
balloons, humorous 
noises of animals, 
playing an 
accordion, and 
singing funny songs. 
The process started 
10 min before the 
blood exam and was 
completed when the 






evaluated by the 
child was based on 
a scale of 10 faces 
(with numbered 












cannulation Medical clown Facilitated 






















To examine which among 5 
types of interventions has a 
greater impact on reducing 
pain and distress for children 
aged 3 to 12 years, 
undergoing IV cannulation in 
the ED. 98 
20 vs. 20 vs. 
20 vs. 19 vs. 





(Sony, Japan), (3) 
Ditto Distraction 
(Ditto-D), (4) Ditto 
Procedural 
Preparation (Ditto-




Distraction (Ditto-C).  Pain 
Wong Baker Faces 
(FACES) Scale, 
VAS, Faces, Legs, 
Activity, Cry and 



























To investigate whether 
medical clown-assisted 
interventions to reduce child’s 
distress during venipuncture 
have an effect on cortisol 
levels 53 29 vs. 24  2 to 15 
Medical clown 15 
min before and 
presence of medical 
clown vs. (reduced) 
standard care Pain 
The Faces Pain 
Scale -revised 
(FPS-R) for the 4 
to 7 year age 
group and the 
visual analog 
scales (VAS) for 
















The Effect of 
Distraction on Pain 







To determine the effect of 
distraction with a kaleidoscope 
on the pain level in children 
while they undergo 
venipuncture 144 72 vs. 72  7 to 12 
A kaleidoscope to 
look through during 
the procedure. The 
researcher asked 
children to tell what 
they saw in the 
glass (shapes, 
colors) during the 
procedure Pain 
Child and Family 
Information Form, 
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To assess the feasibility, 
usefulness, and acceptability 
of using distraction kits, 
tailored to age, for procedural 
pain management of young 
children visiting the 
emergency department and 




group 0.33 to 5 
Age-tailored 
distraction kit Pain 
Face, Legs, 
Activity, Cry, 
Consolability scale Nurses Emergency medicine 
Needle related 






















To investigate the impact of 
clown-care on pain in children 
with cerebral palsy who 
undergo recurrent Botulinum-
toxin injections 45 
20 vs. 25 
(crossover)  1.5 to 18  
Clown intervention 
during procedure vs. 































Blowing) on Pain 






To identify the differences 
between cartoon-patterned 
clothes and bubble-blowing in 
terms of their efficacy as a 
distraction from pain and 
anxiety in preschoolers during 
venipuncture. 57 
19 vs. 19 vs. 
19  3 to 6 
Distraction Group 1 
(cartoon-patterned 
outfit), Distraction 
Group 2 (bubble- 
blowing) vs. Control 
group Anxiety Pain 

































children aged 2 to 
6 years 
To evaluate the use of medical 
clowns to assist during initial 
physical examinations in the 
ER setting 93 44 vs. 49  2 to 6 
Physical exam with 




doing magic tricks) 
in the presence of a 
caregiver vs. 
Physical exam by a 
pediatrician alone in 












clinicians and for 
caregivers 
Resistance to the 
physical exam 
estimated by the 
pediatrician based 


























To assess the role of 
distraction in the form of 
playing with play dough (Play-
Doh) on reducing 
premedication anxiety in 
children. 52 52 vs. 52  3 to 7       
Play dough or not 
before 
administration of 








Surgical diseases, not 
specified 
Elective 


























To compare the effects of 
midazolam for premedication 
with age-appropriate tablet 
game apps on children anxiety 
during and after ambulatory 
surgery 118 
60 vs. 58 
(55 for 
analyses)  4 to 11 
Age-appropriate 


















































To assessthe the usability of a 
custom VR intervention for 
children with cancer 
undergoing implantable 
venous access device (IVAD) 
needle insertion. 17 
No 
comparator 







undertaken to refine 
the VR. 
Ease of use 
and 
acceptability 






















Effect of virtual 
reality headset for 




To investigate the rationale, 
feasibility and results of a pilot 
study applying a virtual reality 
(VR) headset as a fear 
reduction and pain distraction 
during immunizations. 17 
No 
comparator 
group 6 to 17 
VR goggles with the 
subject choosing a 
roller coaster ride, 
helicopter ride or 
hot-air balloon ride 
VR experience prior 
to VR headset 
placement Anxiety, Pain 














BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open
























from clinical use 
To assess feasibility and use 
of treating BoNT procedure-
related discomfort in pediatric 





± 2.39 SD 
VR videos using a 
































Effects of Virtual 
Reality and 
External Cold and 
Vibration on Pain 






To evaluate the effects of the 
virtual reality (VR) and 
external cold and vibration 
methods on pain scores in 
children aged 7 to 12 years 
during phlebotomy. 121 
40 vs. 41 vs. 
40  7 to 12  
VR group, the 
researcher 
explained to the 
child how to 
implement the VR 
and offered options, 
which cartoon 
videos the child 
could watch vs. 
Buzzy, a reusable 
plastic bee, which 



































stress and pain 
intensity during 
venipuncture 
To test the effectiveness of 
virtual reality as well as assess 
the usability of a novel hands-
free interface 38 19 vs. 19  7 to 17 
VR distraction vs. 
standard procedure 



























To compare the effectiveness 
of medical clowns and usual 
distractions, both added to 
nitrous oxide (N2O) and 
analgesic cream, on pain and 
anxiety during BTI sessions in 
children. 59 25 vs. 34  5 to 11 
Clown distraction vs 
Usual distraction 
could consist of 
listening to music, 
watching television, 
playing video games 
or discussing topics 
of interest to the 









Spasticity (52 with CP 
but the remaining 7 is 
not reported?) 
Botulinum toxin 
injections Medical clowns Facilitated 
Longobard











Soap bubbles as a 
distraction 
technique in the 
management of 
pain, anxiety, and 
fear in children at 
the paediatric 
emergency room: 
A pilot study 
To assess the effectiveness of 
soap bubbles as a distraction 
technique for the management 
of anxiety, fear, and pain in 
children waiting for a medical 
examination at the paediatric 
emergency room 74 37 vs. 37  7 to 10 
Children in the 
experimental group  
were involved in an 
activity in which 
research assistants 
blew big soap 
bubbles (about 50 to 
100 cm) and asked 
children to interact 
with them by looking 
at, blowing, and/or 
popping the 












Unspecified (minimal to 
moderate severity 
conditions in ED) 
Medical 



















To assess the efficacy of 
preoperational medical clown 
therapy on post-operative pain 
and stress utilizing both 
standard questionnaires as 
well as serum cortisol as an 
objective stress marker. 45 22 vs. 23 mean 5.7 
The clown interacted 
with both child and 
parents using 
various methods 
fitted to the child’s 
age, language and 
mental ability.  Pain Stress 
Wong-Baker 





umbilical or inguinal 








The effect of 
hospital clown 




To investigate the effect of 
hospital clown-nurse on 
children’s compliance to burn 
dressing change. 50 25 vs. 25  3 to 7 
For the intervention 
group, there was a 
clown-nurse waiting 
for the child in the 
entrance of the 
intervention room 
and accompanied 
the child from the 
beginning to the end 
of dressing change. 
The clown used the 
distraction methods 
of making certain 
shaped balloons by 
using twisty balloons 
and facial painting Behaviour 
Purposemade 
observation form + 
questionnaire Nurses Burns 
Dressing 
change Clown Nurse Facilitated 
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according to child’s 




















To compare different forms of 
distraction to standard care, in 
reducing pain during 
immunization of infants. 100 
25 vs. 25 vs. 
25 vs. 25 
0.19 to 
0.26 
Electronic toy vs. 
"key toy" vs. "simple 
toy" vs. no 
distraction pain/distress FLACC pain scale 
Researcher
s 




toys vs. "key 














The impact of 3 
different 
distraction 
techniques on the 
pain and anxiety 
levels of children 
during 
venipuncture 
To evaluate the effect of 3 
different distraction methods 
on the pain and anxiety levels 
of children during venipuncture 180 
45 vs. 45 vs. 
45 vs. 45  6 to 10 
Group A: Video 
games. Group B: 
Cartoon movie. 
Group C: Parent 
support group. 



























To determine whether pain 
would be reduced in pediatric 
patients using virtual reality 
undergoing vascular access. 220 106 vs. 114  7 to 18 
Patients in the VR 
group were given 




Pebbles the Penguin 
(Mighty Immersion 
2016), or Space 
Pups (Mighty 
Immersion 2016) vs 
standard care 
(inclusive nurse 
coaching, TV and 
















































To assess the efficacy and 
safety of a virtual reality 
distraction for needle pain in 2 
common hospital settings: the 
emergency department (ED) 
and outpatient pathology (ie, 
outpatient laboratory). 254 
127 vs. 125 
(ED: 64 vs. 
59, 
pathology: 
63 vs. 66)  4 to 11 
The child interacted 
with the environment 
(eg, virtual fish) 
through gaze-based 
tracking. A short 
version was used for 
venipuncture and a 






distraction, such as 
child-life therapy, 






































Controlled Trial on 





Adolescents in the 
Emergency 
Department 
To document the efficacy of 
VR as a mode of distraction 
during a medical procedure 
compared with two 
comparison conditions: 
watching television (TV, 
minimal control condition) and 
distraction provided by the 
Child Life (CL, gold standard 
control condition) program. 59 
24 vs. 15 vs. 
20  8 to 17 
The VR intervention 
consisted of an 
immersive game 
developed by the 
UQO 
Cyberpsychology 
Lab vs TV watching 
vs Child Life 




































To evaluate the effectiveness 
of combined video game 
distraction and anesthesia 
mask exposure and shaping 
intervention as compared to 
conventional preoperative 
preparation on the 
preoperative anxiety, 
anesthesia induction 
compliance and emergence 
delirium of children undergoing 











The control group 























BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

























Large Severe Burn 
Wounds During 
Burn Wound 
Cleaning in the 
Intensive Care 
Unit: a Pilot Study 
To test whether immersive 
virtual reality (VR) can serve 
as an adjunctive non-opioid 
analgesic for children with 
large severe burn wounds 
during burn wound cleaning in 
the ICU 48 
48 (their 
own 
controls)  6 to 17 
A new portable 
water-friendly VR 
system customized 
for the unique needs 
of pediatric patients 
with large severe 
burn injuries during 
wound care in the 
intensive care unit 
hydrotank. During 
VR, patients played 
SnowWorld, an 
interactive 3D snowy 
canyon in virtual 
reality during some 
portions of wound 
care, vs. No VR 
during comparable 
portions of the same 






























The Effect of 
Virtual Reality and 
Kaleidoscope on 




To determine the effect of two 
different distractions on pain 
perceptions and anxiety during 
venipuncture in children. 139 
46 vs. 46 vs. 
43  4 to 10 
Virtual reality vs 
kaleidoscope vs 
control Anxiety Pain 
Children's Fear 






Not specified (no 
chronic diseases or 
fever) Children 



















reality for pediatric 
procedural pain: a 
randomized 
clinical trial 
To investigate patient 
satisfaction and pain reduction 
by using a three‐dimensional 
VR interactive game as a 
distraction 64 32 vs. 32  7 to 16 
VR game distraction 




































virtual reality for 
children during 
intravenous 




To determine whether the 
virtual reality as a distracting 
intervention could reduce pain 
and fear in school-age children 
receiving intravenous 
injections at an emergency 
department 136 68 vs. 68 7 to 12  
Virtual reality vs 
standard care. VR 
apps that were age-
appropriate, as 
recommended by 




space exploration, a 




Wong to Baker 
FACES Pain 
Rating Scale 
, Children's Fear 
Scale, time 
Researcher
























in Children: a 
Randomized 
Controlled Trial 
To determine the anxiolytic 
effect of VG compared with 
that of a portable multimedia 
player (PMP) during the 
preoperative period in 
children. 60 30 vs. 30  4 to 12 
VG group vs 
portable digital video 
disc player rom their 
entry to the 
preanesthetic 
holding area to the 










































Effects of virtual 








To investigate the effect of 
virtual reality therapy (VRT) on 
pain variables among 30 
adolescents with cancer at the 




sessions of VRT 
once a week for 2 
months. A VRT film 
was watched offline 





scale (PASS), pain 
Catastrophizing 










Ewing's sarcoma, brain 
tumours, ovarian 
cancer and skeletal 
















Effects of virtual 
reality on pain, 
fear and anxiety 
during blood draw 
in children aged 5 
to 12 years old: A 
randomised 
controlled study 
To evaluate the effects of two 
different VR methods on 
procedure-related pain, fear 
and anxiety of children aged 5 
to 12 years old during blood 
draw 136 
45 vs. 45 vs. 
46  5 to 12 
Two different VR 
groups (VR-
Rollercoaster group 
and VR-Ocean Rift 
group) and a control 
group (no VR device 
used) Pain, anxiety 
Wong to Baker 
Faces Pain Rating 
Scale, Children's 
Anxiety Meter 





Not reported (but no 
chronic or genetic 
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To determine whether 
immersive audiovisual 
distraction with a VR headset 
during induction of general 
anesthesia (GA) in pediatric 
patients reduced preoperative 
anxiety 71 33 vs. 37  5 to 12      
Patients in the VR 
group received 
audiovisual 
distraction with a VR 
headset during 
inhaled mask 
induction of GA in 
the operating room. 
The No VR group 
served as the 
control group and 
received standard 































Effects of a 
projector-based 
hybrid virtual 
reality on pain in 
young children 







To examine the effect of a 
water-friendly Projector-Based 
Hybrid Virtual Reality (VR) 
dome environment combined 
with standard pharmacological 
treatment on pain in young 
children undergoing burn 
wound care in hydrotherapy. 38 
38 (cross-
over) 0.5 to  7   
The VR game, 
Bubbles an 
interactive pseudo-
3D projector dome 







Activity, Cry and 
Consolability 
scale, + (nurse 
proxy NRS), 
comfort level for 
child burn victims 
(OCCEBBECCO), 




































To determine whether virtual 
reality distraction intervention 
can alleviate pain and anxiety 
and reduce length of 
procedure among pediatric 
cancer patients undergoing 
PIC 108 54 vs. 54 6 to 17   
VR intervention was 
offered to patients 5 
minutes before and 
during PIC. Pain, anxiety 




























Minimising the use 
of 
sedation/anaesthe







To examine the effectiveness 
of a play preparation 
programme on a paediatric 
oncology unit within a regional 
radiotherapy centre. 63 
No 
comparator 


























Clown doctors as 
a treatment for 
preoperative 
anxiety in children: 
a randomized, 
prospective study. 
To investigate the effects of 
the presence of clowns on a 
child’s preoperative anxiety 
during the induction of 
anesthesia and on the parent 
who accompanies him/her 
until he/she is asleep. 40 20 vs. 20 5 to 12       




entering the OR and 
stayed with them 
and their parent 
throughout the 
anesthesia-induction 



















Surgical diseases, not 
specified (minor day 
surgery) Surgery Medical clown Facilitated 


















To examine the effects of 
therapeutic play intervention 
on outcomes of children 
undergoing day surgery, and 
to highlight the importance of 
parental involvement in the 
psychoeducational preparation 
of children for surgery 203 97/106 7 to 12      
A tour in the hospital 
(in groups of 5 
children and one 
parent) and a doll 
demonstratuion 1 









 Chinese version 
of the state anxiety 


















surgery/GA Medical play Facilitated 
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To determine the effectiveness 
of a Practice MRI service in 
helping children cope with 
diagnostic MRI and to reduce 
the requirement for GA 291 
No 
comparator 
group 3 to 7 
A practice MRI 
intervention (PMRI) 
session conducted 
by an educational 




and to hear the 







Pass = Able to 
stay still in PMRI 


















Clowns for the 
prevention of 
preoperative 
anxiety in children: 
a randomized 
controlled trial 
To determine if specially 
trained professional clowns 
allayed preoperative anxiety 
and resulted in a smooth 
anesthetic induction compared 
to the use of midazolam or no 
intervention. 65 
22 vs. 22 vs. 
21  3 to 8 
Group 1 did not 
receive midazolam 
or clown presence 
Group 2 received 
oral midazolam 30 
min before surgery 
Group 3 had two 
specially trained 
clowns present upon 
arrival to the 
preoperative holding 
area and throughout 
operating room (OR) 
entrance and mask 
application for 
inhalation induction 
of anesthesia Anxiety 




entrance to the 
OR, and during 






























The effects of 
clown intervention 






To investigate if children in the 
clown group will report being 
less worried about the surgery; 
will express a more positive 
emotional state (higher 
positive affect), and will feel 
calmer when compared with 
children in the group without 
clowns 70 35 vs. 35  5 to 12 
Clowns: The clowns 
arrived at the 
ambulatory room 
about 30 minutes 
before the child went 
to the operating 
room, staying 15 
minutes with the 




adapted to the 
child’s age, which 
included magic 
tricks, music, jokes, 





























opinion of the 
healthcare 
professionals 







various minor surgical 















clowns or sedative 
premedication to 
treat preoperative 
anxiety in children: 
what could be the 
most promising 
option? 
To determine whether the 
presence of clowns was more 
effective in reducing 
preoperative anxiety in the 
child than sedative 
premedication (with 
midazolam) or only parental 
presence during induction of 
anesthesia (PPIA). As a 
secondary end point, we 
aimed at identifying the 
difference in the levels of 
parents’ anxiety in the three 
groups. 75 
25 vs. 25 vs. 
25  5 to 12  
Clown group (CG). 
Children were 
accompanied in the 
preoperative room 
by two clowns and a 
parent. 
Premedication group 
(PG). Children were 
premedicated with 
parents present, 
Control group (CG). 
Children were 
accompanied in the 
OR by one parent, 
without any clowns, 













diseases such as 
phimosis, adenoids, 
strabismus, hydrocele, 
reflux etc. Surgery/GA Medical clowns Facilitated 
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To provide psychological 
preparation to children who 
were hospitalized for 
endoscopy 20 
4 vs. 6 vs. 
10  4 to 15 
Group 1: only the 
guidebook on 
endoscopy, group 2: 
children had the 
opportunity to ask 
questions while 
reading the 
guidebook with their 
parents and the 
hospital play 
specialist, and who 
received no 
therapeutic play; 
and group 3: 
children received an 
explanation with the 
guidebook and 












heart rate, and 

































To examine effects of 
performing preoperative 
preparation program on 
children's anxiety. 122 61 vs. 61  7 to 12      
Therapeutic play: a 
preoperative tour 
visit to the operation 
room, a manikin 
demonstration by 
the researcher, and 
a return 
demonstration by 
the children on 
preoperative 
procedures (with the 
mother). The 
therapeutic play was 
standardized and 
lasted for 1 hour. Anxiety 
The Spielberger 
State Anxiety 








such as herniorraphy, 
urogenital, abdominal 
mass, breast mass, 
non specific abdominal 
pain Surgery/GA Medical play Facilitated 

















To investigate the effects of 
therapeutic play (TP) in 
reducing anxiety for pediatric 
brain tumor patients treated by 
EBRT. 19 9 vs. 10  3 to 15     
Therapeutic play: 
story-telling, role-
playing, painting RT 
headfixing mask, 
rewards given, 
interaction with other 
families Anxiety 
The Beck Youth 
Anxiety Inventory, 
Faces Anxiety 





















anxiety in children 
and parents: a 
randomized 
controlled trial 
To investigate whether a 
clown doctor intervention 
could reduce preoperative 
anxiety in children hospitalized 
for minor surgery and in their 
parents. 77 52 vs. 25  2 to 12 
Interacting 
clown/parent 
present vs. only 




State to Trait 
Anxiety Inventory 
X and Y (at arrival, 











otolaryngologic surgery Surgery/GA Medical clown Facilitated 

















To evaluate the effect of 
interesting games on reducing 
preoperative anxiety and 
improving compliance with 
anaesthesia in children 59 29 vs. 30  3 to 6 
Game in decorated 
anaesthesia 
induction room with 
engaged nurse vs. 
















diseases (oblique  









toys, books Facilitated 












on pre- and post-
operative anxiety 
and emotional 





To examine the effectiveness 
of therapeutic play intervention 
in preparing children 
undergoing elective surgery 
and assess the 
implementation potential of 









Chinese version of 
the State Anxiety 
Scale for Children 
















Surgical diseases, not 
specified Surgery/GA Therapeutic play Facilitated 
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vs clown therapy. 
The aim of our study was to 
evaluate the efficacy of clown-
therapy during the child’s 
hospital stay, with a view to 
optimizing treatment and care, 
preventing behavioural 
alterations and enhancing the 
child’s overall life quality. 885 444 vs. 441  5 to 12     






YPAS), All the 
patients were 
evaluated in 2 
different moment: 
in the waiting 
room, 10 minutes 
before the surgery 






























To test the impact of an 
educational multimedia 
intervention on the cognitive, 
emotional, and physiological 
responses of children 
undergoing surgery, as well as 
on parental state anxiety 90 
30 vs. 30 vs. 







- “An Adventure at 




















R3 pulse monitor, 
State-Trait Anxiety 










He et al. 
2015b, 
















To examine if therapeutic play 
intervention could reduce 
perioperative anxiety, negative 
emotional manifestation and 
postoperative pain in children 
undergoing inpatient elective 
surgery. 95 48 vs. 47  6 to 14 
1h therapeutic play 
intervention and 








The State Anxiety 













Surgical diseases, not 








An assessment of 
early Child Life 






To assess whether the 
presence of a CLTP (Child Life 
Therapist) during children’s 
initial burns dressings was 
effective in reducing the level 
of pain and anxiety they 
experience compared to those 
children who do not have a 
CLTP present. 100 50 vs. 50  0 to 15 






education, and age 
specific distraction 
techniques by a 
qualified CLTP, 
whom was 
dedicated to that 
child and their family 
preceding and 
throughout the 




































The Effect of 
Directed Medical 





To investigate whether 
children between the ages of 3 
and 7 years with burn injuries 
who receive directed medical 
play delivered by a child life 
specialist just before their first 
burn wound dressing change 
would (a) self-report less pain 
and (b) show fewer 
pain/distress behaviors than 
children who have standard 
burn wound care preparation 
provided by a burn clinic nurse 
(standard care). 21 12 vs. 9  3 to 7 
Directed medical 
play provided by 




















change Medical play Facilitated 
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preparing the child 
for the vaccine. 
To identify behaviors of 
children during vaccination 
after preparation with an 
instructional therapeutic play; 
to compare these behaviors in 
children who were prepared 
and those who were not 









bandages for venal 
puncture. The 
researcher showed 
the procedure in the 
doll and asked the 
child to participate 
and repeat the 
procedure at the end 




observation of the 
child during 
vaccination and 
interview with their 
legal guardians. 
Researcher
s Other, immunisation 
Needle related 
procedures Therapeutic play Facilitated 











Effects of a Clown-
Nurse Educational 
Intervention on the 
Reduction of 
Postoperative 
Anxiety and Pain 
Among Preschool 
Children and Their 
Accompanying 
Parents in South 
Korea. 
To determine the effects of 
clown to nurse educational 
interventions during the 
preoperative education 
process in day surgery and to 
measure its effect on both 
children's and parents' anxiety 
levels and children's post-
operative pain. 50 23 vs. 27  3 to 9 
The clown to nurse 
educational 
intervention involved  
the use of a clown to 
nurse who worked 
on a one-on-one 
basis with each 
child, approximately 






































To explore the efficiency of 
storytelling, pictures and 
colouring activities as an 
anxiolytic intervention in 
comparison to the traditional 
pharmacological 
premedication technique in a 
non-inferiority study 168 84 vs. 84  3 to 8 
Storytelling, pictures 
and colouring 













signs (HR, RR, 





























Effects of Clown 
Doctors on child 
and caregiver 
anxiety at the 
entrance to the 
surgery care unit 
and separation 
from caregivers 
To analyze the impact of 
Clown Doctors on children’s 
and caregiver’s preoperative 
anxiety during the separation 
from the caregiver and 
entrance to the surgery care 
unit 88 44 vs. 44  4 to 12 
Interaction with 
clown and 
accompanied by the 
caregiver vs. only 























Surgical diseases, not 












Play Therapy in 
Children Reduces 
the Need for 
Sedation - A 
Randomized 
Controlled Trial 
To evaluate the effectiveness 
of an MRIspecific  play therapy 
intervention on the need for 
sedation in young children. 79 40 vs. 39  4 to 10 




and mini-scanner) 2) 
Instruction, incl. 
exercise of being 
still, play 'statue' 3) 
'Dry-runs' with 
doll/toy Total: 30-40 






not during the 
first 20 min 
then the chuld 
was sedated) 
- both cases 
and controls 








worker) Not specified MRI Therapeutic play Facilitated 
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To verify whether 
psychologists and game 
activities could reduce 
preoperative anxiety and 
promote compliance in 






each group)  3 to 12 
4 conditions of 
treatment: (1) 
contextual games 










intervention (2) only 
contextual games, 
(3) distracting 














Surgical diseases, not 
specified Surgery 
Puppet theathre, 
medical play Facilitated 


















To study the efficacy of 
therapeutic toys during 
venipuncture procedures in 
children ages 3 to 6 years in 
order to minimize their 
negative reactions. 10 
No 
comparator 
group 3 to 6 
Dolls and puppets 
were used to enact 
stories for the 





























To examine the relationship 
between play-based 
procedural preparation and 
support intervention and use 
of sedation in children with 
central nervous system (CNS) 
tumors during radiation 
therapy. And to analyze the 
cost-effectiveness of the 
intervention compared to costs 
associated with daily sedation. 116 
No 
comparator 






by a certified child 
life specialist. (The 
total number and 

















































To test the hypothesis that 
navigator feedback using an 
interactive videogame during 
CMR would improve navigator 
efficiency and maintain image 
quality and strains in children. 50 
30 vs. 20 
recieved off-
scanner 
training  8 to 18 
A navigator 
feedback videogame 
(FG), called “Bubble 
Gulp”. The objective 
of the game was to 
control the fish’s 
vertical position, 
which was updated 
with each navigator 
pulse, so it would 
“gulp” bubbles and 




increased as the fish 
spent more time 
within the green 
lines, instead of 
frequent short-
duration breath-
holds. 30 of the 50 
enrolled participants 
were randomized 
into equal groups to 
either receive 
extensive off-
scanner training or 
no off-scanner 
training prior to 
scanning; thus, the 
groups were 












defined as the ratio 
of the number of 
heartbeats for  
which image data 
were accepted to 
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pain and medical 






To investigate prospectively 
the potential benefits of the 
participation of the medical 
clowns in the outpatient 
paediatric  penile surgery 
programme. 80 40 vs. 40 2 to 16 
In a clown group, 
children interacted 
with clowns before 
entering the 
operating room (OR) 
and stayed with 




The clowns used 
various methods for 
entertaining the child 
according to the 
child’s age (e.g. 




bubbles, etc.). When 
the child was taken 
to the OR, the 
clowns 
accompanied the 
child and the parent 
to the OR and 
stayed there during 
anaesthesia 
induction till patient 
loss of 





observation of face 
and legs activity, 
cry, consolability 
(FLACC) scale (0 
to 10 score range) 
for patients 
younger than 3 
years old and 
Wong-Baker 
Faces scale for 



















of dramatic puppet 
and therapeutic 







To compare the effects of 
dramatic puppet and 
therapeutic play on anxiety of 
children undergoing surgery 75 
25 vs. 25 vs. 




































To determine the effect of pre-
intervention training provided 
through therapeutic play on 
reducing the anxiety of 
pediatric oncology patients 
during peripheral 
catheterization. 40 20 vs. 20  8 to 12 
Therapeutic play 
with Chemo Duck 
toy and a training 











specified cancer Needle related Medical play Facilitated 












clinical trial of 
immersive virtual 
reality tour of the 
operating theatre 
in children before 
anaesthesia. 
To determine whether a 
preoperative VR tour could 
reduce preoperative anxiety in 
children. 69 34 vs. 35  4 to 10 
The VR group 
watched a 4-min 
video showing 
Pororo, the famous 
little penguin, visiting 
the operating theatre 
and explaining what 
is in it. The VR tour 
was provided as a 
360∘ movie that 
introduced and 
further explained the 
perioperative 
preparation process. 
The intervention was 
implemented by the 
anaesthetists from 
the research team in 
a separate empty 
room 1 h before 
































Anxiety and More 
Oxytocin? A Pilot 
Study 
To evaluate the effects of 
clowns as members of the 
therapeutic team in a tertiary 
pediatric surgical unit by 
combined phychological and 
physiological assessment 31 17 vs. 14  4 to 13 
Accompanied by 
clown to surgury or 
























treatment Medical clown Facilitated 
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Saliva samples at 
















Did Not Reduce 
the Anxiety in 
Children and Their 
Attendant Parent. 
To evaluate if (1). A 
preoperative visit to the 
operating theatre would 
attenuate the anxiety of the 
child on the day of surgery. 
(2). A preoperative visit to the 
operating theatre would 
attenuate the anxiety of the 
parent on the day of surgery. 62 31 vs. 31  3 to 12     
45 min on a 
Wednesday 
afternoon one or two 
weeks before 
surgery: Tour 
starting at the 
preoperative 
apartment, the 
waiting room and 













Surgical diseases, not 
specified Surgery Medical play Facilitated 
Coşkuntür



















and Their Mothers. 
To determine the effect of 
Interactive Therapeutic Play 
Education Program applied in 
preparing pediatric cardiac 
patients for surgery on the 
postoperative anxiety levels of 
such children and their 












































To compare www.scottga.org 
to 2 controls: (i) standard care 
and (ii) a placebo video game, 
in terms of child behavior and 
anxiety; family satisfaction and 
reduction in induction and 
discharge times 176 
60 vs. 59 vs. 
55 5 to 7 
www.scottga.org 
has 22 screens that 
families interact with 
by “mouse-clicking” 
and contains a 
cartoon “story,” 2 
videos which model 
appropriate behavior 
and teach coping 
skills to access it 
approximately 1 
week before the 
operation and given 
again on the ward 
on arrival for the 
surgery. The 
standard-care group 
received a pack with 
fasting and wound 
care instruction plus 
a coloring book 
(about healthy food 
choices). The 
placebo-video group 







































online material) Facilitated 











of transport in a 








To determine whether 
transport of a paediatric 
inpatient in a children’s ride-on 
toy car has an effect on 
perioperative levels of anxiety 
compared with transport on a 
hospital gurney with or without 
oral midazolam premedication. 108 
36 vs. 36 vs. 
36 (34 vs. 
34 vs. 34) 2 to 5 
Group 1: Transport 
in a children’s ride-
on car vs. Group 2: 
Transport on a 
gurney without 
premedication vs. 
Group 3: Transport 

























s Nurses?  
Portors? 
Cardiology, congenital 
heart disease Surgery Ride-on car Facilitated 
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VAS-P, was also 
determined 















levels in children 
undergoing day 
surgery 
To determine the effects of 
pictures, story telling and 
coloring books in reducing 
anxiety in pediatric patients 
preoperatively as compared to 
pharmacologic interventions 240 120 vs. 120 3 to 8  
In the experiment 
group, a story was 
made for the 
children regarding 
their surgery and 
they were taken to 
the theatre in order 
to distractthem with 
colors and pictures. 
Different personnel 
and procedures 
were introduced in a 
playful manner for 
their familiarization 
with the surgical 
procedures. The 
parents of patients 
were handed a story 
and requested to tell 
that story to their 
child one hour prior 
to entering the 
theatre for surgery 
according to their 
child's taste and 
likings. Coloring 
books were given to 
the children and 
scenes from an 
operation theatre 
were depicted in it 
vs oral Midazolam 
thirty minutes prior 
to the surgery in the 










respiratory rate Nurses 






coloring books Facilitated 









The effect of 





To evaluate the ability of MCs 
to assist preschoolers in 
performing spirometry. 140 70 vs. 70  3 to 6 
Second spirometry 
with a MC vs. 
second spirometry 































respiratory diseases Spirometry Medical clowns Facilitated 











The effect of 
gamification 
through a virtual 
reality on 
preoperative 








To evaluate whether 
gamification of the 
preoperative process—via 
virtual reality (VR) gaming that 
provides a vivid, immersive 
and realistic experience—
could reduce preoperative 
anxiety in children 69 34 vs. 35  4 to 10 
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To examine (1) the 
effectiveness of therapeutic 
play in reducing anxiety and 
negative emotional 
manifestations among children 
undergoing cast-removal 
procedures and (2) the 
satisfaction of parents and 
cast technicians with cast-
removal procedures. 208 103 vs. 105  3 to 12  
Preparation play 
was conducted 
before the CR 
procedure. A 
demonstration of the 
CR procedure was 
conducted using a 
doll. Throughout the 
CR procedure, 
support was given to 
children by 
introducing 
distraction play. The 
aim of the distraction 
play was to divert 
children’s attention 



















Chinese version of 
the State Anxiety 
































and Their Parents: 
effect of Brief 
Intervention - A 
Randomized 
Control Trial 
To know the effects of 
psychological preparation on 
perioperative stress, anxiety, 
and mood in children 
undergoing cardiac surgery 
and their parents. 60 30 vs. 30  5 to 15 
Toys and 
videogames before 








mood and Ottawa 
stress scales, and 
Wong-Baker faces 




mood scale, Index 
of Clinical Stress 

































Family and clinical 
predictors of non‐
compliance with a 
'serious game' 
To explore family and clinical 
factors for usage of an online 
serious game designed to 
prepare children with ECC for 




group 5 to 7 
www.scottga.org 
has 22 screens that 
families interact with 
by “mouse-clicking” 
and contains a 
cartoon “story,” 2 
videos which model 
appropriate behavior 
and teach coping 
skills. They were 
prompted via e-mail 
to access it 
approximately 1 
week before the 
operation and 
child/parents were 
given it again on the 


























The effect of an 
immersive virtual 
reality tour of the 
operating theater 
on emergence 






To determine whether 
apreoperative immersive 
virtual reality tour 
demonstrates a reduction in 
emergence delirium through 
reducing the preoperative 
anxiety in children undergoing 
general anesthesia 86 43 vs. 43  4 to 10 













degree of ED 


















Surgical diseases, not 
specified 
Elective 
surgery in GA 
Digital media 
(VR) Facilitated 
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To evaluate the efficacy of 
incentive-based game therapy 
in conjunction with parental 
involvement in reducing 
preoperative anxiety in 
children undergoing elective 
surgery under general 
anesthesia. 80 40 vs. 40  4 to 8 
In the intervention 
group, the children 
and their parents 
were shown the 
anesthesia circuit 
and mask in the 
preoperative area. 
The children were 
taught how to blow 
through the mask to 
inflate the balloon. 
As per the game, a 
similar anesthesia 
circuit was handed 
over inside the 
operation theater, 
and the child who 
was able to blow 
through the mask for 
the longest period 
counting 1, 2, 3, 4… 
was declared the 
winner vs. standard 












diseases (Reason for 
surgery:  
Ophthalmological,  
General surgery,  
















elective day care 
surgery to reduce 




To investigate if virtual reality 
exposure (VRE) as a 
preparation tool for elective 
day care surgery in children is 
associated with lower levels of 
anxiety, pain and emergence 
delirium compared with a 
control group receiving care as 
usual (CAU). 200 100 vs. 100  4 to 12 
VRE tool 
encompasses a 
highly realistic virtual 
environment that is 
modelled according 
to the real operating 

















s Various diseases Surgery 
Digital media 
(VR) Facilitated 




















To evaluate whether virtual 
reality education for pediatric 
patients before chest 
radiography could reduce 
anxiety and distress in children 
and improve the radiographic 
process. 100 50 vs. 50  4 to 8 
The VR experience 
was provided as a 
360°, 3-dimensional 
virtual environment 
that introduced and 
explained the 
process of chest 
radiography. All 
equipment and 
machines of the 
radiography room 




graphic work. The 
script of the VR 
video on the 
radiographic 








































The Effect of 
Medical-Directed 





in Children: A 
Clinical 
Randomized Trial. 
To investigate the effect of 
Medical directed play on the 
severity of pediatric pain 
during burn dressing change. 82 41 vs. 41  3 to 6   
The game was 
initiated by the 
researcher before 
dressing for 15 
minutes as follows: 
first, all the dressing 
steps were 
explained for the 
child and conducted 
on a doll with a burn. 
A child’s dressing 
package was also 
provided to the 
subjects. The child 
helped removing the 
previous dressing 
and re-dressing the 






change Medical play Facilitated 
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medical tools vs 
standard care 
















The Effect of 
Mirroring Display 
of Virtual Reality 






To determine whether parental 
co-experience of preoperative 
VR tour through a mirroring 
display could further reduce 
preoperative anxiety 80 40 vs. 40  4 to 10 
VR tour prior to 
surgery with parents 
watching the same 

























A pilot study of the 




anxiety and pain in 
children 
To evaluate the effectiveness 
of the serious game CliniPup® 
on anxiety and pain in children 
undergoing ambulatory 
surgery. 72 
25 vs. 22 vs. 
25  5 to 11 
A (CliniPup®), B 
(“Empty game” 
without educational 
information), or C 
(no game, oral 
information at the 
outpatient clinic, 































Health Care Cost 
Through Utilization 




To analyze the effectiveness 
of a certified child life 
specialist (CCLS) in reducing 
the frequency of daily 
anesthesia at our institution, 
and to quantify the potential 
health care payer cost savings 
of CCLS utilization in the 























The Effects of 
Child Life 
Specialists on 
Success Rates of 
Intravenous 
Cannulation 
To determine the impact of 
interventions by CLS upon 
successful attainment of 
intravenous (IV) cannulation 
among pediatric patients in the 
emergency department 
setting. 5460 240 vs. 5220 
mean 6.4 
and 7.0 




educate the children 
and the family on 
the medical event 
and procedure, plan 








between the family 
and the child 
IVsucces 
IVattempts No tools applied 
Child Life 
Specialists ed IV cannulation 
Child Life 
intervention Facilitated 















in the Emergency 
Department 
To evaluate the impact of 
certified child life specialists 
(CCLSs) on the emotional 
responses of children 
undergoing laceration repair in 
the emergency department 
(ED). 201 103 vs. 98 4 to 12  
Child life 





















Efficacy and cost 
savings with the 













To evaluate the effectiveness 
and cost savings of a minimal 
sedation protocol for intra-
articular corticosteroid 
injections in juvenile idiopathic 
arthritis patients after 
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To assess the efficacy of 
psychosocial interventions to 
reduce distress in children with 
cancer undergoing BMA and 
LP in a pediatric cancer center 









































To evaluate the effectiveness 
of combined video game 
distraction and anesthesia 
mask exposure and shaping 
intervention as compared to 
conventional preoperative 
preparation on the 
preoperative anxiety, 
anesthesia induction 
compliance and emergence 
delirium of children undergoing 











The control group 













































Children Does Not 
Improve Asthma 
Outcomes 
To evaluate the effects of a 
computer-assisted 
instructional (CAI) game on 
asthma symptoms (eg, 
coughing, wheezing, 
shortness of breath, and 
nighttime awakenings) in 7- to 
12-year-old inner-city children 
over 12 weeks. 101 56 vs. 45 7 to 12  
Computer-assisted 
instructional (CAI) 
game on asthma 
symptoms (eg, 
coughing, wheezing, 



































The DAILY (Daily 
Automated 
Intensive Log for 
Youth) trial: a 
wireless, portable 
system to improve 
adherence and 
glycemic control in 
youth with 
diabetes 
The primary objective of the 
DAILY (Daily Automated 
Intensive Log for Youth) trial 
was to assess the feasibility of 
utilizing a handheld personal 
digital assistant (PDA), 
equipped with a wireless 
modem, BG data management 
software, and the diabetes 
motivational game DiaBetNet, 
to assist in the outpatient 
management of youth with 
diabetes. The second 
objective was to increase 
adherence to BGM aimed at 
optimizing control. 40 19 vs. 21 8 to 18 
Wireless modem 
and diabetes data 
management 























Endocrinology, type 1 



















Effectiveness of a 
multicomponent 
self-management 




To determine the effectiveness 
of an asthma education video 
game in reducing morbidity 
among high-risk, school-aged 


























































patients of a 
psychoeducational 
video game about 
cancer. 
To measure the initial 
acceptability of a proposed 
video game intended for 
adolescents and young adults 
with cancer and to assess 
whether acceptability is 
associated with user 
characteristics such as 
personality factors, adaptation 
style, video game experience, 
and demographic variables. 43 
No 
comparator 
group 13 to 25 
Participants were 
shown (1) a series 




and/or (2) a 2-
minute video game 
animation. They 
were then 




relation to these 
materials (11 
questions), their 
general video game 
preferences (15 
Participants’ 











times during the 
study), short form 






cancers such as ALL, 
Hodgkin’s lymphoma , 
AML, brain tumour, 
non-Hodgkin’s 
lymphoma and 
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questions), and the 
informational needs 


















following use of a 
psychoeducational 
video game for 
adolescents and 
young adults with 
cancer 
To provide evidence for 
informed judgments about the 
specific effects of Re-Mission 
on cancer knowledge. 375 196 vs. 179 13 to 29 
Re-Mission 
(HopeLab, Palo Alto, 
CA) is a video game 
designed to be 
played by young 
people undergoing 
treatment for cancer 
vs. regular video 
game (1 hour 




































young adults with 
cancer: a 
randomized trial. 
To determine the effectiveness 
of a video-game intervention 
for improving adherence and 
other behavioral outcomes for 
adolescents and young adults 
with malignancies including 
acute leukemia, lymphoma, 
and soft-tissue sarcoma 375 196 vs. 179 13 to 29 
Re-Mission 
(HopeLab, Palo Alto, 
CA) is a video game 
designed to be 
played by young 
people undergoing 
treatment for cancer 
vs. regular video 
game (1 hour 












health locus of 
control, stress 
and quality of 
life 
Questionnaires (0, 
1, 3mo) , CDCI, 








Health Locus of 
Control Scale 










cancers such as ALL, 
Hodgkin’s lymphoma , 




























diabetes type 1: A 
pilot study 
To assess the effects of 
personalised robot behaviours 
on the enjoyment and 
motivation of children with 
diabetes, and on their 
acquisition of health 
knowledge, in educational play 5 3 vs. 2 8 to 12 
Diabetes quizzes 
against a personal 
or neutral robot on 
three occasions: 
once at the clinic (45 














scale (fun with 
robot) wanting to 










Endocrinology, type 1 





















for motivation in 
children, 
adolescents, and 
young adults with 
type 1 diabetes 
To assess the performance 
and acceptability of a blood 
glucose meter coupled with a 
gaming system for children, 
adolescents, and young adults 
with type 1 diabetes. 147 
No 
comparator 
group 5 to 24 
The Didget® system 
is based on the 
CONTOUR® blood 
glucose meter that 
allows for 
connection of the 
meter to Nintendo® 
game systems, 
including Nintendo 




performing up to 
four blood glucose 
tests per day that 
are at least 2 h 
apart. In addition to 
earning reward 
points for regular 
daily testing, 
children can earn 
bonus reward points 
for consistent testing 
habits over time 
(testing ≥3 times a 
day for 30, 60, and 
90 d). HCPs can 
also set 
personalized target 
ranges in the 
Didget® meter to 




















of the system, 







guidelines (15) and 
by regression and 
error grid analysis  
vs. a YSI value in 
the in-clinic portion 
of this study. 




surveys for both 
the in-clinic and 
home-use 
components and 
were recorded  
by the HCP. 
Not 
reported 
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1) To develop an AR game to 
support Therapeutic education 
in diabetes for children. 2) To 
determine the effectiveness of 
the game in terms of learning, 




group 5 to 14 
AR game with 



































The effect of 
standard care, 
ibuprofen, and 
distraction on pain 





To evaluate the effectiveness 
of nursing interventions in 
decreasing pain for children 
with minor musculoskeletal 
trauma and moderate painand 
to examine patient 
satisfaction. 76 
26 vs. 24 vs. 
26 7 to 17 
(1) Standard care 
(ice, elevation, and 
immobilization) only 
vs. (2) standard care 
and ibuprofen vs. (3) 
standard care and 
distraction 






















results of a pilot 
study of 3D shutter 
glasses system. 
To report the effect of I-BiT 
treatment on visual acuity (VA) 
in children with amblyopia 10 
No 
comparator 
group 4 to 8 
30 min of I-BiT 
treatment once 
weekly for 6 weeks.  
Treatment sessions 
consisted of playing 
a computer game 
and watching a DVD 







visits completed by 
each patient. 
Number and type 
of adverse events 
reported. Glasgow 
acuity test or the 
LogMAR crowded 









amblyopia No procedure 
Digital media 
(VG or video) 
Self-
directed 


















To test the hypothesis that the 
learning process of 
associating between their 
ability to relax and viewing 
themselves in a headache-free 
state would enhance the 
participating children’s ability 
to better cope with their 











similar to images 
suggested in guided 
imagery 
Headache, 




























training with game 
elements for 
obese children: a 




To investigate the effects of an 
Executive Functioning (EF) 
training with game elements 
on weight loss maintenance in 
obese children, over and 
above the care as usual in an 
inpatient treatment program. 44 22 vs. 22  8 to 14 
The intervention is a 
training of cognitive 
executive 
functioning 
embedded in a 
game-world. The 
game consists of 25 
training sessions of 































The effect of a 
program to 
promote play to 
reduce children's 
post-surgical pain: 
with plush toys, it 
hurts less. 
To determine the effect of a 
program to promote play in the 
hospital on postsurgical pain in 






play to relieve their 
distress and (2) play 
material to do so (a 
rabbit doctor) Pain FLACC scale. Nurses 
Surgical diseases, not 








Play and heal: 
randomized 







To investigate the effect of the 
Ditto™ (a hand-held electronic 
medical device providing 
procedural preparation and 
distraction) intervention on re-
epithelialization rates in acute 
pediatric burns. 75 35 vs. 40 4 to 12  
Ditto procedural 
preparation story of 
‘‘Bobby gets a burn’’ 
whilst waiting for 
medication to take 
effect. During all 
wound care 
procedures they 
engaged in a choice 
of interactive stories 
or games as the 
distraction 





Visitrak and (b) 
blinded review of 
photographs 
(wound healing). 
The Faces Pain 
Scale to Revised 
(FPS-R) (FLACC) 
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A binocular iPad 
treatment for 
amblyopic children 
To ivestigate the effectiveness 
of a home-based binocular 
treatment for childhood 
amblyopia. 75 50 vs. 25  4 to 12    
Binocular (50 
children) and sham 
(25 children) iPad 
games. Each game 
was dichoptic, with 
low-contrast 
components visible 
to one eye and high-
contrast 
components visible 




































The Effect of 
Entonox, Play 
Therapy and a 
Combination on 




To evaluate the effects of 
Entonox, play therapy, and a 
combination to relieve 
procedural pain in children 123 
31 vs. 32 vs. 
30 vs. 30  4 to 15      
Group A received 
Entonox, Group B 
received play 
therapy, Group C 
received both 
Entonox and play 
therapy, and Group 






puzzles, and the 
researcher 
explained the 






























reduce acute pain 
for young people 
in hospital? 
To assess whether improvised 
somatic dance can have a 
positive effect on children and 
young people experiencing 
acute pain. 25 
No 
comparator 
group  1 to 17   
Improvised somatic 
dance with dance 
artist, including 
playing with sensory 
objects, creating a 
story through 
imagination, or 
micro dance. An 





(FLACC) scale, the 
Paediatric Pain 







Various diseases, i.e. 
acquired brain injury or 
cardiac or orthopaedic 










Games in the 
Treatment of 
Amblyopia in 
Children Aged 4-7 
Years 
To investigate the role of 
television video games in 
childhood amblyopia 
treatment.  40 20 vs. 20  4 to 7 
Action video game, 
along with patching 
(12 half-hour 
sessions each at 







distance and near) 
and stereoacuity 
measurements at 
























controlled trial of 
video clips and 
interactive games 
to improve vision 
in children with 
amblyopia using 
the I-BiT system. 
1. To determine the difference 
in visual acuity improvement in 
patients treated with I-BiT 
compared with non-I-BiT 
treatment. 2. To determine the 
difference in effectivity 
between the interactive games 
and DVDs. 75 
24 vs. 26 vs. 
25  4 to 8 
DVD footage shown 
to the amblyopic eye 
and common 
background to both 
vs modified shooter 
game with sprite and 
targets presented to 
the amblyopic eye 
(and background to 
both). vs both 
background and 
foreground 






from week 1 
(pretreatment) 

















Visual Acuity with 




















Effect of a 
Binocular iPad 
Game vs Part-time 
Patching in 
Children Aged 5 to 




To compare visual acuity (VA) 
improvement in children with 
amblyopia treated with a 
binocular iPad game vs part-
time patching 385 190 vs. 195  5 to 13 
Binocular iPad game 





baseline to 16 
weeks. 
Visual acuity was 
measured in each 
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Game vs Patching 
for Treatment of 
Amblyopia in 
Children - A 
Randomized 
Clinical Trial 
To assess the effectiveness of 
a binocular iPad (Apple Inc) 
adventure game as amblyopia 
treatment and compare this 
binocular treatment with 
patching, the current standard 
of care. 28 
28 
(crossover)  4 to 9    
Children were asked 
toplay the Ipad 
game at home for 1 
hour a day 5 days a 
week for 2 weeks 
(10 hours total). 





elements seen by 
each eye so that 
reduced-contrast 
elements (eg, gold 
and fire) are seen by 
the felloweye, high-
contrast elements 
(eg, miners and 
monsters) are seen 




ground and rocks) 
































Fine Motor Skills 





To determine whether reduced 
fine motor skills in children 
with amblyopia improve after 
binocular treatment and 
whether improvements are 
sustained once treatment has 
ceased. 30 
20 vs. 10 
matched 
healthy 
controls  7 to 12 
iPod Dichoptic 
Game-Play: a 
modified version of 
the videogame 
Tetris, instructed to 
play the game for 1 
hour per day, which 
could be completed 
in daily sessions of 
1hour/ 5 days per 
week for 5 weeks.  
Fine motor 
skills, visual 




Oseretsky Test of 
Motor Proficiency, 




























Evaluation of the 
Role of Monocular 
Video Game Play 






To evaluate the role of 
monocular video game play as 
an adjuvant to occlusion 
therapy in the treatment of 
anisometropic amblyopia. 68 34 vs. 24  6 to 14 
Children received 
occlusion therapy (6 
hours per day) with 
video game play (1 
hour per day). In the 
occlusion only 
group, the children 
received only 
occlusion therapy for 
6 hours per day. 
Patients returned for 


































Effectiveness of a 
binocular video 
game vs placebo 
video game for 
improving visual 







To evaluate the effectiveness 
of a homebasedversion of a 
binocularvideogameagainst a 
placebo video game for 
improving visual functions in 
children 7 years and older and 




< 18 ) 
Both the active and 
placebo treatments 
were falling-blocks 
video games on 






The active video 
game presented 
different game 











Acuity Tester, VAs 
at 40 cm, 
stereopsis, ocular 
alignment (cover 





(Worth 4 dot test), 
and interocular 
suppression, 

























Trial of a Binocular 
iPad Game Versus 
Part-Time 
Patching in 
Children Aged 13 
to 16 Years With 
Amblyopia. 
To compare visual acuity (VA) 
improvement in teenagers with 
amblyopia treated with a 
binocular iPad game vs part-
time patching. 100 40 vs. 60  13 to 16 
16 weeks of home-
based treatment 
with binocular game 
play on an iPad 
device prescribed 
for 1 hour a day vs. 
patching prescribed 
for 2 hours a day 
Improvement 
in amblyopic 

















Trial of Binocular 
Dig Rush Game 
To compare visual acuity (VA) 
improvement in children aged 
7 to 12 years with amblyopia 138 69 vs. 69  7 to 12 
Binocular treatment 
(Dig Rush binocular 
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Children Aged 7 to 
12 Years 
treated with a binocular iPad 
game plus continued 
spectacle correction vs. 
continued spectacle correction 
alone. 






















To explore intrinsic motivation 
in children receiving bladder 
training for DUI and whether 
using a serious game 
improves their intrinsic 
motivation. 50 27 vs. 23   8 to 14 
Bladder training with 
serious game (Ipad) 
vs. bladder training 








































Virtual reality as 
complementary 
pain therapy in 
hospitalized 
patients with sickle 
cell disease. 
To conduct a feasibility study 
of immersive VR therapy in 
patients hospitalized for vaso-
occlusive pain. Secondarily, 
we hypothesized that a single 
VR session would improve the 




 8  < 
(mean 16) 
15 minutes VR 
headset to explore 
an underwater world 






































To determine the effect of 
virtual reality (VR) on acute 
pain in pediatric patients with 
sickle cell disease 
experiencing vasoocclusive 
crisis in one acute-care 
pediatric emergency 
department (ED). 15 7 vs. 8  8 to 17  
VR for 15 minutes 
after they received 
their IV pain 
medication 
(standard care) vs 
SC only. Pain 
FLACC, NRS 
























To compare amblyopic-eye 
visual acuity (VA) and 
binocularity improvement of a 
binocular game with parttime 
patching in the treatment of 
Chinese children with 
anisometropic amblyopia 103 
36 vs. 38 vs. 
29  3 to 13 
Binocular video 
game vs patching vs 
combined The 
binocular group was 
prescribed 40 min of 
a binocular game a 
day and was divided 
into two training 
sessions. The 
patching group was 
prescribed 2 to 6 
hours of patching of 
the fellow eye a day 
depending on the 
severity of 
























between pain relief 
using video games 
and an increase in 








1) To assess the association 
between the use of EVGs and 
the intensity of pain caused by 
chemotherapy-induced 
mucositis in pediatric patients 
with cancer 2) To assess the 
association between changes 
in pain intensity and 
sympathetic-parasympathetic 
balance in this sample of 
pediatric patients. 19 
19 (their 
own 
controls)  4 to 17 
Play Station games 
on the patient’s 
preference and age 
as follows (3 
hours/day) vs no 
video game Pain 
NRS (pain) Pupil 






secondary to mucositis 
in relation to cancer 



















does not improve 
patching-resistant 
amblyopia in older 
children 
To investigate self-
administered, at-home use of 
a perceptual learning to based 
video game consisting of 
target detection of stimuli in 
different sizes, spatial 
frequency, orientation, and 
contrast as a potential 
dichoptic therapy to improve 
binocular function in amblyopic 
patients resistant to patching. 26 
7 vs. 8 vs. 
10  8 to 18 
(1) binocular 
perceptual learning 
(20 min/day of video 
game played with 
polarized lens), (2) 
monocular 
perceptual learning 
(20 min/day of video 
game played with 
non-amblyopic eye 
patched), or (3) 
patching (2 
hours/day) Visual acuity Visual acuity tests 
Ophthalmol





















The influence of 
virtual reality play 
on children's 
motivation 
To explore the degree of 
motivation children exhibit 




group  8 to 12   
8 1-h VR game 
sessions + standard 
care (occ. and phys. 
therarpy 1-2/week) 
































To investigate the efficacy of a 
virtual reality training session 
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for aerobic training 
in adolescents 
with spinal cord 
dysfunction.  
To (a) determine if the 
GameCycle requires sufficient 
effort, as outlined by the 
ACSM, to induce an aerobic 
training effect and (b) to 
assess the effectiveness, 
practicality, and satisfaction of 
the GameCycle as part of a 4-
month, home-based exercise 
intervention for adolescents 
with lower extremity mobility 
impairments caused by spinal 
cord dysfunction. 8 
No 
comparator 
group  14 to 18 
GameCycle. The 
subjects were 
instructed to play the 
GameCycle at least 
3 times per week, at 
least 20 minutes per 













































from 3 ongoing 
studies. 
To assess the efficacy and 
side effects of immersive 
virtual reality (VR) distraction 
analgesia, as well as patient 
factors associated with VR 
analgesic efficacy in burn 
patients who require passive 
range-of-motion (ROM) 
physical therapy (PT). 88 
73 (their 
own control) 
6 to 65y 
(75 % 
were 6 to 
18) 
VR Snow-World, 
subjects followed a 
predetermined path, 
“gliding” through an 
icy 3-dimensional 
virtual canyon during 
PROM excercises 
(plus analgesic as 
part of standard 








































reaching in infants 
born at less than 
33 weeks of 
gestational age: a 
randomized 
clinical trial 
(1) To compare the 
emergence of reaching in 
infants born full-term and 
infants born at less than 33 
weeks of gestational age and 
(2) to evaluate the 
effectiveness of a movement 
training program on the 
emergence of reaching in this 
preterm population. 39 







2500 g) + 
full to term 
20 minutes of daily 
movement training 
(preterm) vs daily 
social training 
































A low-cost video 
game applied for 
training of upper 
extremity function 
in children with 
cerebral palsy: a 
pilot study 
1) To determine the user 
satisfaction of the EyeToy for 
the training of the upper limb 
in children with cerebral palsy 
(CP). 2) to determine the 
effect of this training method 
on the upper limb function 12 5 vs. 5  7 to 16    
1) Trying the 
EyeToy (play 
station) 2) Adding 
Eye Toy to their 
regular 
physiotherapy for 6 
weeks (total 
treatment intensity 
was equal for both 
groups: 30 minutes 














palsy No procedures 
Digital media 
(VG) Facilitated 

















system (PITS) for 
improvement of 
arm and hand 




To address a research gap by 
testing a child-specific, low-
cost VR-based interactive 
therapy system in the 
rehabilitation of children with 








system (PITS)over 3 
weeks. Allows 
children to practice 
specific movements 
of the upper limbs 
with immediate 
feedback about their 
motor performance. 





the Box and Block 
Test (BBT) and the 



























function and other 
risk factors in 
overweight 
children. 
To determine whether an 
exercise intervention using an 
active video game (Dance 
Dance Revolution) is effective 
in improving endothelial 
dysfunction (EDF) and other 
risk factors in overweight 
children 35 23 vs. 12 7 to 12  
12 week exercise: 
home-based aerobic 
exercise program 
using Dance Dance 
Revolution 
(DDR),Subjects 
were encouraged to 
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with feet advances 
movement in 
infants born 
preterm - a 
randomized 
controlled trial. 
To determine whether preterm 
infants born at less than 33 
weeks of gestational age 
contacted a toy with their feet 
at 2 months of corrected age, 
before doing so with their 
hands, and whether 
movement training advanced 







20 minutes of daily 
movement training 



























playing towards an 
active lifestyle 
To determine whether five 
months of guided active play 
in overweight or obese 
children and adolescents 
under multi-disciplinary 
management for weight 
reduction leads to increased 
physical activity levels in 
leisure time, as well as 
changes in aerobic fitness and 
body composition. 60 36 vs. 24  7 to 17 
60-minute guided 
active play/physical 
activity twice a week 
for 5 months (All 
participants received 
dietary advice and 






















sciences) Endocrinology, obesity No procedure Active play Facilitated 



















motor function in 
children with 
cerebral palsy 
To investigate the ability of the 
New Jersey Institute of 
Technology Robot Assisted 
Virtual Rehabilitation (NJIT-
RAVR) system training to elicit 
changes in upper extremity 
(UE) function in children with 
hemiplegia secondary to 
cerebral palsy 9 
No 
comparator 
group  5 to 18 
Subjects trained 1 
hour, 3 days a week 
for 3 weeks. Two 
groups performed 
this protocol as their 
only intervention. 
The third group also 
performed 5 to 6 







Unilateral Upper  































To test if the interactive video 
game cycling condition will 
produce greater adherence, 
exercise behaviour, body 
composition, and health 
outcomes compared with 





(2 vs. 2 lost 





stationary bike + 
music, both groups: 
exercise twice (60 













diary, BMI, body 
composition 
(Tanita), Cycle 
ergometer , Borg 
scale (peak heart 


































computer game for 
children with cystic 
fibrosis 
To develop and test a breath-
controlled video game using a 
digital spirometer that, by 
providing visual breath 
biofeedback, could promote 
awareness of breathing 
techniques in children with 
cystic fibrosis. 10 
No 
comparator 
group  7 to 17 
Breath-controlled 
video game using a 
digital spirometer (6 
sessions of 15min) 
Breathing 
technique 




























reality for children 
with acquired brain 
injury 
To assess the use of a video-
capture projected VR system 
for children with acquired brain 
injury, and to compare their 
performance to that of 
matched healthy controls. 33 
17 vs. 16 
matched 
healthy 
controls  6 to 11 
3 different VR 
environments, 20 

































brain injury No procedure 
Digital media 
(VR) Facilitated 
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Virtual reality for 
enhancement of 
robot-assisted gait 
training in children 
with central gait 
disorders. 
To examine the effect of 
various forms of training 
interventions, with and without 
virtual reality, on the initiation 
and maintenance of active 
participation during 
robotassisted gait training. 24 
10 vs. 14 
matched 
healthy 
controls  9 to 16 
All participants 
walked in the driven 
gait orthosis 
Lokomat® (VR) in 4 
different randomly-










scale (VAS) on the 
extent to which 
they had liked the 
different training 
conditions, from 0 






Neurology, central gait 



















To compare the effectiveness 
of adjunctive, immersive virtual 
reality with that of conventional 
pharmacologic treatment 
alone during one or more post-
burn physical therapy 
sessionsin the inpatient 
setting. 54 
54 









penguins by aiming 










0 to 100 graphic 
rating scale (GRS), 
3 components of 
pain: the cognitive 
component of pain, 
the affective 
component of pain, 
and the sensory 
component of pain. 

























virtual reality using 
Wii gaming 
technology in 
children with Down 
syndrome. 
To investigate if virtual reality 
using Wii gaming technology 
(VRWii) is efficacious in 
enhancing sensorimotor 
functions compared to 
standard sensorimotor training 








therapy) / 50 
Controls  7 to 12 
WiiVR and sensory 
integrative therapy. 
Each intervention 
group received a 1-h 
session 2 days per 





Oseretsky Test of 
Motor Proficiency-
Second Edition), 
VMI (Visual Motor 
Integration), TSIF 







Neurology or other, 




























To explore the feasibility of 
using low-cost commercial 
motion interactive games 
(EyeToy) as a 4-week home-
based intervention for children 
with CP 14 
No 
comparator 
group  6 to 16 
Each child was 
provided with a 
Sony PlayStation 
and the EyeToy 
game Play3, which 
includes about 20 
different games, for 




practice with the 
















number of steps 































injury? A pilot 
study. 
To explore the effect of the 
usage of the Nintendo Wii in 
children, adolescents and 
young adults with ABI on 
variables effecting body 
functions, activities, 




group  6 to 29 
TherapWii: 12-week 
intervention. Two 
training sessions (60 
min) with Nintendo 
Wii with trianed 
physical therapist or 
teacher from the 















Time spent on 
physical activity (4-







he Taken), Rating 
scale (1-10) to rate 
own performance 
























Potential of the 
Nintendo Wii™ as 
a rehabilitation tool 
for children with 
cerebral palsy in a 
developing 
country: a pilot 
study. 
To explore the possibility of: 
(1) using the Nintendo Wii for 
the rehabilitation of children 
with CP in a setting with 
multiple distractions; (2) 
children with both good and 
limited grasp function being 
able to play the selected 
games; and (3) both 
wheelchairdependent and 
ambulant children being able 
to train with the gaming 
system. Additional objectives 
were to determine: (4) the 
acceptability of this form of 
training among children with 7 
No 
comparator 
group  6 to 12 
Training with the 
Nintendo Wii was 
conducted twice 
weekly for 6 weeks. 
The games used 





















palsy No procedure 
Digital media 
(VG) Facilitated 
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CP; and (5) whether training 
with the Nintendo Wii had the 














and hand function 
in pediatric burn. 
To explore the influences of 
purposeful activities versus 
rote exercises on pain, range 
of motion and hand function in 
children with hand burn 30 15 vs. 15  8 to 14 
Purposeful activities 
consisted of playing 
a game that was 
identified by the 
child as an activity 
that he/she enjoys 
doing (At the 
beginning of each 
treatment session, 
the child was given 
a choice of 5 to 7 
identified play 
activities e.g. play in 
sterile water in zink 


































function in children 
with spastic 
hemiparetic 
cerebral palsy: A 
randomised 
controlled trial 
To determine effects of 
implementing a practice period 
of modified constraint-induced 
movement therapy in a virtual 
environment on upper limb 
function in children with 
spastic hemiparetic cerebral 
palsy. 32 
8 vs. 8 vs. 8 








Control)  6 to 12   
The VR group 
received 




hour VR program, 
occurring every 
other day, 3 times 
per week for 4 
weeks. CIMT: The 
intervention 
consisted of an 
individualised, 18-
hour program of 
modified CIMT 
occurring every 
other day, 3 times 









subtest (subtest 8) 
ofthe Bruininks to 
Oseretsky test of 
motor 
proficiency(BOTM























To evaluate the effect of VRBT 
on balance, manual ability, 
level of the participation and 
satisfaction among the post 
operative children, suffering 
from cerebral palsy, who were 
going through a rehabilitation 






Nintendo Wii Sports 
or Fit (3 days week 








































with lower limb 
amputations 
To examine the safety, 
feasibility, and balance 
performance effects of a 4-
week home-based balance 
therapy program using a 
commercially available 
videogame system. 16 
6 vs. 10 
matched 
healthy 
controls  8 to 18 
Wii Fit videogame 
system from 
Nintendo, which 
uses a balance 
platform as the 
game controller on 
which the player 
stands and actively 
shifts his/her weight 
during videogame 
playing. Participants 
were asked to play 
to preselected Wii 
Fit games for 20 min 
per game for 
4d/week for a period 










Balance & Mobility 
Scale. At Home: 


































ataxia in children 
with degenerative 
ataxia. 
To provide evidence that 
children with degenerative 
spinocerebellar disease can 
improve whole-body 
coordination and dynamic 
balance by an 8-week phase 
of intensive but at the same 
time highly motivational and 
playful coordination training. 10 
10 (their 
own 
controls)  11 to 20 
Xbox games. 
Training was started 
with a supervised 
laboratory-based 2-
week training phase, 
consisting of 4 1-
hour training 






Scale for the 
Assessment and 
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in cystic fibrosis. 
To test the hypothesis that 
games could increase 
subjects' engagement with 
forced expiratory breathing 
maneuvers and improve 
pulmonary function tests 
(PFTs). 13 
13 
(crossover)  7 to 14 
Digital spirometers 
and computers set 
































children: a pilot 
trial. 
To evaluate the safety and 
feasibility of virtual reality (VR) 
exercise as a novel acute 
rehabilitation intervention in a 




group  3 to 18 
10 min Nintendo Wii 
boxing twice a day 
for 2 days 
Feasibility and 
safety Change 
























used to quantify 
cognitive and 
functional ability of 




Intensive care, various 
severe illnesses or 



















fitness during a 
recreational 
training program in 
obese children 
To investigate the effect of a 
12-week controlled 
recreational training program 
for sedentary obese children, 
also including interactive video 
game exercises 22 
No 
comparator 
group  9 to 16    
Exercise twice a 
week for a 12-week 
period. The training 
sessions were led 
by specialized 
exercise trainers 
and lasted 90 min. 
The exercise 
program consisted 












































The effect of the 
Nintendo Wii Fit 
on balance control 
and gross motor 




To study the impact of training 
using the Nintendo Wii Fit in 
14 children with spastic 
hemiplegic cerebral palsy. 14 
14 (their 
own 
controls)  7 to 14   
Wii Fit balance 
board while the 
research assistant 
operated the gaming 
controller. The 
intervention 
sessions took place 
four times a week 












Oseretsky test of 
Motor Proficiency 
2nd Edition (BOT-
2) and the timed 
up and down stairs 
test (TUDS), 
Question: Which 
would you choose  
to  ordinary 
physiotherapy 
or using the 







palsy No procedure 
Digital media 
(VG) Facilitated 
BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open



















pilot study on the 
use of virtual 
reality 
To investigate the feasibility, 
effectiveness, and 
engagement of using 
nonimmersive Virtual reality 
for upper limb rehabilitation in 








each child,  once per 




child received one 
session of traditional 
physiotherapy and 
one VR based 
treatment per week 
without increasing 
the  number of 






































To examine the potential 
effects of the training on 
bimanual coordination 6 
No 
comparator 
group  7 to 12   
Four computer 
games were 
designed (based on 
Lissajous feedback) 
to challenge the 
children to move the 




sessions (30 min 
each; supervised by 
a therapist) per 
week were provided, 
in which the child 
performed the 
computer games 






































Cerebral Palsy: A 
Pilot Study 
To investigate the effects of 
Wii-based balance therapy on 
balance and walking function 
of patients with CP. 14 
No 
comparator 
group  5 to 17   
Wii training was 
performed in a 
standardized 
program, 2 times a 
week for 12 weeks, 
with sessions lasting  
approximately 40 
minutes. Motor function 
MAS: Modified 
Ashworth Scale, 








palsy No procedure 
Digital media 
(VG) Facilitated 

















To assess the efficacy of a 
novel home-based virtual 
cycling training (hVCT) 
program on bone density for 
children with spastic CP 27 13 vs. 14  6 to 12 
12 weeks home-































of upper extremity 




1) To examine the effect of 
WiiTM training on the quality 
and use of upper extremity 
movements during the 
performance of mostly 
bimanual daily activities. 2) to 
evaluate the user satisfaction 
and usability of the WiiTM 
computer games for, 
respectively,the participants 
and health professionals. 3) to 
observe if enjoyment in 
gaming persisted during the 
period of training. 15 
No 
comparator 
group  6 to 14    
During six weeks, 
children attended 
training with the 
WiiTM home video 
game console 
Sports twice a week 
at the for 30 min 
Two physical 
therapists trained all 
children and each 
child was trained by 
the same therapist 







































video games in 
children with 
cerebral palsy - a 
kinematic 
evaluation. 
To evaluate the quality of goal-
directed arm movements in 15 
children with cerebral palsy 
(CP) following four weeks of 
home-based training with 




group  6 to 16    
The children were 
instructed to practice 
with the EyeToy-
game for at least 20 
min per day and to 
keep a gaming diary 
to document the 
time spent on 

















precision were all 
assessed as distal 
kinematics for the  
movements of the 
hand, and were 
calculated from 
recordings  of the 
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To assess whether 
performance on posturography 
games correlates with the 
Gross Motor Function 
Measure (GMFM) in children 
with cerebral palsy 15 
No 
comparator 
group  4 to 14 
Simple games: 
Postural sway on 
movement of a ball 
on a screen. After 5 
minutes to test the 
effect of their 
postural sway on 
ball movement, the 
children played a 
sequence of three 
games (‘‘Standing 
Still,’’ ‘‘Test Your 
Limit,’’ and ‘‘Follow 
That Paddle’’), for a 
total game session 
of 15 minutes 
The children 
carried out 
three trials for 
each game, 
and the  
average of 
these trials 







scales were used 
to obtain 
subjective 











L. F. D. 
Carvalho, 














the Clinical Control 




To determine whether aerobic 
exercise involving an active 
video game system improved 
asthma control, airway 
inflammation and exercise 
capacity in children with 
moderate to severe asthma. 36 20 vs. 16  5 to 11 
The game “Reflex 
Ridge” from Kinect 
Adventure (XBOX 
360 Kinect,) was 
used for training. 
The children then 
played the video 
game for 30 minutes 
vs exercise training 
carried out for 30 
minutes starting at 












NIOX Mino device, 




























training on the 






To investigate the effects of a 
single session of tDCS 
(Transcranial direct current 
stimulation) over the primary 
motor cortex combined with 
virtual reality training on the 
balance of children with CP. 12 6 vs. 6  4 to 12    
Mobility training with 
virtual reality was 
(Xbox kinect fitness 
game) performed for 
20 minutes with 
simultaneous tDCS 

























To establish the tool’s validity 




utilizes the Microsoft Kinect 
gaming interface 77 
61 vs. 16 
healthy 
controls 6 to 37 
ACTIVE-seated (on 
average 3 trials of 
60 sec per subject) Mobility 
Maximal UE 
excursion in the X 
(horizontal: left and 
right),Y (vertical: 
table top to 
overhead), and Z 
(depth:forward 
toward the 
















Dystrophinopathy No procedure 
Digital media 
(VG) Facilitated 
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Parry et al. 
2015, USA 
Journal of 















Therapy: 6 Months 
Follow-Up. 
To compare planar and 
functional range of motion 
(ROM), compliance, pain, 
enjoyment, and exertion in 
pediatric burn patients 
receiving two types of 
rehabilitation therapy 17 9 vs. 8  5 to 18 
Videogame therapy 
(VGT) vs. Standard 
therapy (ST) (both 




































Exercise or Just 
Fun? 
To compare both the 
cardiovascular demand 
produced and perceptions of 
dyspnea, fatigue, and 
enjoyment of pediatric 
subjects with CF while using 
Xbox Kinect versus traditional 
stationary cycle training. 30 
30 
(crossover)  8 to 17 







SpO2 level of 
dyspnea using the 
visual analog scale 
with a happy-face 
pain-rating scale, 
and perception of 






l therapists  
Pulmonology, cystic 
fibrosis No procedure 
Digital media 
(VG) Facilitated 






















To evaluate the effects of 
conventional neurological 
treatment and a virtual reality 
training program on eye-hand 
coordination in children with 
cerebral palsy 16 8 vs. 8 mean 8 
The experimental 





and 15 minutes of a 
training program 
using virtual reality 













l therapists  
Neurology, cerebral 



















by children with 
cerebral palsy: a 
cross-over 
randomized 





1) To investigate the 
effectiveness of VGT (video 
game based theraphy) with 
respect to conventional 
therapy (CT) in improving 
upper limb motor outcomes in 
a group of children with CP. 2) 
to quatify if the VGT leads 
children to perform a higher 
number of movements. 22 
22 
(crossover)  4 to 14   
During VGT period 
they played a video 
game (Xbox Kinect) 
30 minutes 
sessions, twice a 

















l therapists  
Neurology, cerebral 























To investigate the effect of 
training with Nintendo Wii Fit 
games on motor performance 
in children with spastic 
cerebral palsy 40 20 vs. 20  6 to 10 
Group A played the 
Nintendo Wii Fit 
game for 20 
minutes/day for 12 
weeks, while group 












































NICU to Home 
To determine the feasibility of 
completing a clinical trial of 
Supporting Play Exploration 
and Early Development 
Intervention (SPEEDI) that 
blends early and intense 
intervention with family 
support during the transition 
from the neonatal intensive 
care unit (NICU) to home and 













phase 1 in the NICU 
from 35 weeks’ PMA 
to 0 months’ AA (or 
hospital discharge) 
and phase 2 from 0 
months’ AA (or 
hospital discharge) 








using principles of 
phenomenology, 
Test of Infant 
Motor 
Performance The 
Bayley Scales of 



















motor stimulation Facilitated 
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combined with the 
Nintendo® Wii in 
patients with 
cerebral palsy 
To investigate the efficiency of 
Nintendo® Wii games in 
addition to 
neurodevelopmental treatment 




Wii group vs 
neurodevelopmental 
treatment group 
Treatment in both 
groups was applied 
by a physical 
therapist for 45 
minutes per session, 
twice a week, for 6 
weeks. The patients 
in group 1 played 
virtual reality games 
of tennis, baseball, 
and boxing (each 
game 5 minutes) for 
15 minutes in 
addition to the 
standard 
neurodevelopmental 
treatment in each 
treatment session, 
wich was focus on 






and level of 
independence 
in activities of 
daily living 















palsy No procedure 
Digital media 
(VG) Facilitated 


















To evaluate whether the 
therapeutic games developed 
by the study team are 
significantly effective for upper 
limb rehabilitation of patients 
with cerebral palsy and to 
assess the development of the 
games and the evolution of 
patients throughout the 
therapy sessions. 5 
No 
comparator 
group  6 to 10   
Two sets of 
rehabilitation games 
were developed to 
stimulate the upper 
limb, in which 
patients were 
required to perform 
flexion, extension, 
pronation, and 
supination of the 
arm movements and 
hand grip, which are 
the fine motor skills 
of the arms and 
hands. The 
rehabilitation game 
was designed with 
different levels of 
difficulty that can be 
played depending 
on the outcome in 
patients. There by, 
patients are 
encouraged to 
improve their fine 




l therapists  
Neurology, cerebral 




















in survivors of 
childhood brain 
tumours. 
(1) To explore the effects of 
AVG on EE levels during 
gaming sessions as well as 
overall for the duration of the 
intervention; (2) to evaluate 
the compliance to the study 
protocol over time and to 
evaluate the general feasibility 
of the method and (3) to 
evaluate its effect on physical 
functioning, by a standardised 
measure of physical 
performance validated for 
children and adolescents 13 
7 vs. 6 
(crossover)  7 to 17  
Active video gaming 
(Nintendo Wii) 
aiming for a 
minimum of 30 min 
AVG per day, at 
least 5 days a week, 
for 10 weeks, but 
allowing to extend 
the period to 12 
weeks to 
compensate for 
weeks being away 
or ill. Weekly 
Internet coaching 
sessions were used 







































cerebral palsy: a 
To assess the effect of 
interactive video gaming (IVG) 
with Nintendo Wii (Wii) 
supplemented to conventional 
therapy in rehabilitation of 
children with cerebral palsy 
(CP) 20 10 vs. 10  5 to 20    
1 session of Wii 



















scale; upper limb 
functions by Box 
and Block Test 















palsy No procedure 
Digital media 
(VG) Facilitated 
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perceptual skills by 
Test for Visual-
Perceptual Skills 





















video games on 
balance in children 
with mild cerebral 
palsy 
To compare the effects of Wii-
Fit balance-based video 
games and conventional 
balance training, in addition to 
an individualized NDT 
approach, on children with CP. 30 15 vs. 15  5 to 18    
Nintendo Wii Fit 
gaming console was 
used for training. 2 
days per week (50 
min per session) for 








Timed Get Up and 
Go Test (TGGT), 












l therapists  
Neurology, cerebral 




n et al. 
2016, 













asthma: a pilot 
study 
To pilot a 6-week exercise 
intervention designed as 
active play and examine 
attendance rate, exercise 
intensity and children’s 
perceptions of participating 6 
No 
comparator 







Equipment used in 
the active play 
programme were 









(60 minues x 2 week 
for 6 weeks). 
Attendance, 
Anthropometri











































Feasibility Study in 
Children With 
Wrist Impairment 
To understand the relationship 
among controller play activity, 
measures of wrist and forearm 
range of motion (ROM) and 
spasticity, and ratings of fun 
and difficulty 21 
No 
comparator 
group  4 to 12 
Two different toys 
and 2 different 
computer games 
were used with the 
controller during the 
in-clinic play 
session. The 
children played with 
each toy and game 
for approximately 5 
minutes. At the start 
of the play session, 
the impaired wrist 
and forearm of each 
child (or more 
impaired wrist and 
forearm of children 
with bilateral 
impairments) was 


















neuromuscular deficits No procedure 
Digital media 
(VG), toy Facilitated 
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use: a feasibility 
study. 
To investigate the feasibility 
and usability of the new 
portable version of the 
YouGrabber® system 
(YouRehab AG, Zurich, 




group  6 to 14 
The portable 
YouGrabber system 
is a computer- 
enhanced upper 
limb training system 
(Fig. 1a). “Boxes” 
containing sensors 
were attached with 
Velcro to the size fit 
neoprene gloves. 
The software 
consists of an app 
called “training 
planner”. Children 
and their parents 
were instructed to 
train at least 5 times 
for 30 min during the 
first week. In the 
second week, they 
were allowed to train 









motivation, and the 
general opinion 









l therapists  
Neurology, neuromotor 

















A pilot single-blind 
multicentre 
randomized 







on the arm 
function of children 
with spastic 
cerebral palsy. 
To evaluate the potential 
benefits of computer-assisted 
arm rehabilitation gaming 
technology on arm function of 
children with spastic cerebral 





delivered within one 
week of botulinum 
toxin treatment and 
collected six weeks 
later. Parents were 
asked to encourage 
their children to use 
the gaming 
technology for 30 
minutes a day. Half 
of the children used 
the device for three 
or fewer of the six 
weeks, with one 
child using the 
gaming technology 









l therapists  
Neurology, cerebral 
























gym (CareToy) in 
preterm infants. 
To explore the feasibility of 
CareToy intervention in 
preterm infants, aged 3 to 9 
months of corrected age 20 14 vs. 6 
0.25 to 
0.75 
The CareToy to be 
used at home is a 
smart system, 
inspired by baby 
gyms and composed 
by four different 
modules: (1) a gym 
module made of (i) a 
kit of sensorized 
toys with different 
shape and size, 
designed to promote 
different grasping 
abilities, (ii) two 
interactive walls (a 
feedback wall with 
embedded sounds 
and lights and a belt 
wall with a 
sensorized pillow), 
(iii) an arch with 
lights, (iv) four 
cameras; (2) a 
vision module 
(screen wall), 
equipped with a 
large monitor; (3) a 
mat module with a 
sensorized mat and 
three wearable 
sensors (two 
bracelets and chest 
strap) and (4) a tele-
rehabilitation module 
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system and the 






















games for cerebral 
palsy children: 
preliminary results. 
To assess if a specially 
developed serious games 
(SG) could be an interesting 
option to motivate children to 
perform specific exercise for 
balance improvement. 10 
No 
comparator 
group 5 to 15 
Patients received 




(1 session of 30 min 
a week during 4 
weeks). All games 
were controlled with 
a Nintendo Wii 
Balance Board 









































To evaluate the effects of 
virtual reality versus 
conventional physiotherapy on 
upper extremity function in 
children with obstetric brachial 









































controlled trial in 
children with 
cerebral palsy 
To compare the effect of two 
therapy programs, the 
Nintendo Wii balance board 
(Wii-therapy) and standard 
physiotherapy (SPT), on the 
performance of standing 
balance in children and 
adolescents with CP. 32 
16 vs. 16 
(matched 
pairs) 7 to 14 
Wii-therapy 
consisted of training 
sessions using the 
Wii Fit Plus with the 
Nintendo Wii 
Balance Board for 
30 minutes, divided 
into three series18 
sessions delivered 
at a frequency of 
three times per 








lateral (SDML) and 
the anterior to 
posterior (SDAP) 
directions, and 



































To investigate the effects of 
continuous transcranial direct 
current stimulation (tDCS) 
combined with virtual reality 
training on static and 
functional balance in children 
with cerebral palsy (CP) 20 10 vs. 10  5 to 9    
The intervention 
consisted of 10 
sessions (five per 
week for two weeks) 
of virtual reality 
mobility training 
combined with 
active or sham 
tDCS. Virtual reality 
mobility training was 
performed using the 
“Your Shape: 
Fitness Evolved 
2012” selected for 
aerobic exercises on 
Xbox Kinect. The 
experimental  group 
received active 
stimulation (1 mA) 
and the  control 
group received 
active stimulation 
only during the first 
and final 30 s of 
mobility training. Balance 
Pediatric Balance 
Scale, Timed Up 
and Go Test, and 





























To investigate the effects of an 
intervention based on 
interactive game set with the 
movement sensor Kinect on 




group  3 to 12   
Playing two games 
from the Xbox 360 
Kinect system twice 
a week for two 
months, so that 
each child 
participated in a total 
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The Effect of 
Additional Virtual 




after Lower Limb 
Surgery: A 
Feasibility Study. 
To examine the feasibility (in 
terms of recruitment, treatment 
adherence, and assessment 
process) and patient 
enjoyment of using additional 
VR training in a rehabilitation 
center for CPc after lower limb 
orthopedic surgery 11 4 vs. 7  5 to 18 
The intervention 
group received the 
same rehabilitation 
as the control group, 
with an additional 





training was given 
three times a week 
for 30 minutes under 
supervision of one of 
the three raters or a 
pediatric 
physiotherapist 
specialized in CP. 


































video gaming on 
cognition and 
activities of daily 





To explore if physically active 
video gaming could: i) improve 
cognitive functions and ii) 
improve the execution of 
activities of daily living among 
survivors of childhood brain 
tumors 13 
7 vs. 6 
(cross-over 
after 10-12 
weeks)  7 to 17  
Active video gaming 
(Nintendo Wii) 
aiming for a 
minimum of 30 min 
AVG per day, at 
least 5 days a week, 
for 10 weeks, but 
allowing to extend 
the period to 12 
weeks to 
compensate for 
weeks being away 
or ill. Weekly 
Internet coaching 
sessions were used 































Colour word task). 
Assessment of 
Motor and Process 
Skills 
Psychologis





















Can the IROMEC 
robot support play 
in children with 
severe physical 
disabilities? A pilot 
study 
To explore the application of 
the IROMEC (Interactive 
social RObotic Mediators as 
Companions) robot to support 
play for children with severe 
physical disabilities in 




group  1 to 16 
The intervention with 
the IROMEC robot 
started with a 
session to introduce 
the robot to the child 
or children and to 
become familiar with 
the robot. After this 




appearances for the 
robot were available: 
a pig, a car, a lion 
and a chameleon. A 





the child as 
well as the  
therapist and 
an indication 

























disabilities No procedure 
Digital media 
(robot) Facilitated 



















during reaching in 
children with 
To compare therapeutic 
effects of an electromyography 
(EMG) biofeedback 
augmented by virtual reality 
(VR) and EMG biofeedback 
alone on the triceps and 
biceps muscle activity 
imbalance and elbow joint 
movement coordination during 
a reaching motor task in 
normal children and children 
with spastic cerebral palsy 
(CP). 18 
10 vs. 8 
matched 
healthy 
controls  7 to 13 
This VR game was 
designed to provide 
a fun and motivating 
experience for 
children to perform 
the elbow extension 
reaching movement 





The specific goal of 







Box and Block 
Test (BBT), elbow 
flexion and 







palsy No procedure 
Digital media 
(VR) Facilitated 
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pump up the balloon 
as the child 
increased triceps 
muscle contraction 
or activity while 
reciprocally 
















training to improve 
upper-limb 
function in children 
ages 7 to 12 with 
spastic hemiplegic 
cerebral palsy 
To explore the differences 
between a more novel 
approach to rehabilitation, 
such as the Wii, to a more 
conventional therapy in the 
home environment. 6 3 vs. 3  7 to 12   
Wii Sports Resort 
game, to be played 
at home. 
Participants were 
instructed to play 
their choice of 
gamesand to play 
the Wii using their 
affected (spastic) 
hand for at least 40 
minutes each day, 5 
days a week for 6 









































To provide an surface 
electromyography 
accelerometer game-based 
upper limb rehabilitation 
system prototype for home 
use, which includes a 
wearable game controller and 
several games on Android 




group  3 to 13   







































survivors: a pilot 
study 
To determine feasibility of an 
mHealth PA intervention 
consisting of the Fitbit Flex, a 
wearable PA tracking device 
and its mobile phonebased 
app, and a Facebook group, 
serving as a peer-based virtual 
support group. 59 29 vs. 30 14 to 18 
10-week intervention 
consisted of (1) the 
Fitbit Flex wearable 
wristband and 
mHealth app and (2) 
a Facebook group; 
participation in both 
intervention 
components was 
voluntary in order to 
obtain realworld 
feasibility. Starting in 





telephone or text 
message once per 
week to help set a 
daily step goal 
based on mean step 
counts for week 1. 
The Facebook group 
was moderated by 



















survivors No procedure 
mHealth 
(Wearable + 











clinical trial in 
preterm infants on 





To evaluate, through a 
Randomized Clinical Trial 
(RCT) study, the effects of 
CareToy intervention on early 
motor and visual development 
in preterm infants. 41 19 vs. 22 0.25 to 0.5 
The CareToy were 
used at home is a 
smart system, 
inspired by baby 
gyms and composed 
by four different 
modules: (1) a gym 
module made of (i) a 
kit of sensorized 
toys with different 
shape and size, 
designed to promote 
different grasping 
abilities, (ii) two 
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feedback wall with 
embedded sounds 
and lights and a belt 
wall with a 
sensorized pillow), 
(iii) an arch with 
lights, (iv) four 
cameras; (2) a 
vision module 
(screen wall), 
equipped with a 
large monitor; (3) a 
mat module with a 
sensorized mat and 
three wearable 
sensors (two 
bracelets and chest 
strap) and (4) a tele-
rehabilitation module 
that allows the 
communication 
between CareToy 
system and the 





















Robot ZORA in 
rehabilitation and 
special education 
for children with 
severe physical 
disabilities: a pilot 
study 
To explore the potential of 
ZORA robot-based 
interventions in rehabilitation 
and special education for 




group 2 to 18 
The intervention with 
ZORA started with a 
first session to 
introduce the robot 
to the child or 
children and to 
become familiar with 
the robot. After this 
session, five 
intervention 
sessions with ZORA 
were scheduled. 
The available 
scenarios can be 





control and cognitive 
exercises. A session 
lasted ~ 30 min, with 
































delay No procedure 
Digital media 
(robot) Facilitated 











Effect of feedback 
from a socially 
interactive 
humanoid robot on 
reaching 
kinematics in 
children with and 
without cerebral 
palsy: A pilot study 
To examine whether children 
with or without cerebral palsy 
(CP) would follow a humanoid 
robot’s feedback to move their 
arm faster when playing virtual 
reality (VR) games. 17 
7 vs. 10 
matched 
healthy 
controls 8 to 12 
Virtual reality (VR) 
evaluation game, 
called Super Pop 












palsy No procedure 
Digital media 




















the transition from 
the neonatal 
intensive care unit 
to home: a pilot 
randomized 
controlled trial. 
To evaluate the shortterm 
efficacy of SPEEDI at 
enhancing reaching and play 
based exploratory problem 
solving compared to infants 
receiving usual care. 14 








2 phase intervention 
utilizing principles of 
the synactive theory 
of development and 
action perception 
theory to train 
parents to provide 
daily intervention to 























outcomes: Test of 
Infant Motor 
Performance 
(TIMP) and Bayley 










prematurity No procedure SPEEDI Facilitated 
Hernánde











Training in Hand 
Grasp and Arm 
Therapy: 
To design and evaluate a low-
cost gaming station that 
supports force resistance 
training in pediatric arm/hand 6 
No 
comparator 
group  7 to 16    
The gaming station 
(developed through 
an iterative proces) 












l therapists  
Neurology, cerebral 
palsy No procedure 
Digital media 
(VG) Facilitated 
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grasp therapies through 




four games targeting 





















with Dynamic Arm 




To investigate the 
effectiveness of virtual reality 
computer gaming with 
dynamic arm support on the 
functional abilities of the upper 
limb. 16 7 vs. 9 8 to 16 
The gravity- 
compensated 3D-
training for the arms 
consisted of 5 
sessions per week 




and lifting exercises 












Quality of Life, 
Performance of the 
Upper Limb (PUL) 
range of motion 
(ROM), 
quantitative 






















muscular dystrophy No procedure 
Digital media 
(VG) Facilitated 

















in Children with 
Cerebral Palsy: A 
Proof-of-Concept 
Study 
To examine the feasibility and 
possible efficacy of a suite of 
motion-controlled games 
designed for upper extremity 
(UE) training in children with 




group  5 to 15 
Three games, 





sessions of training 













point Likert scales 






assess the change 
of body function 
Activity level was 
assessed by using 





























The use of Xbox 
Kinect™ in a 
Paediatric Burns 
Unit 
To investigate the effect of 
using the Xbox Kinect™ on 
outcomes of children in the 
PBU at Chris Hani 
Baragwanath Academic 









are between 30 and 
45 min taking place 
at least 1 to 2 times 
daily (Monday to 
Friday)) A minimum 
of twice weekly 
Xbox Kinect™ 
sessions of 15 to 30 





Active Range of 
Motion (AROM) - 
change between 
discharge and 
follow-up 1 week 
after Activity Scale 
























Use of virtual 
reality intervention 
to improve 
reaction time in 
children with 
cerebral palsy: A 
randomized 
controlled trial 
To investigate the training 
effects of Virtual Reality (VR) 
intervention program on 
reaction time in children with 
cerebral palsy. 30 15 vs. 15 7 to 12    
Xbox kinect: Bowling 
and Golf. 




three sessions per 
week, in a 4-week 
period Reaction time 
Simple Reaction 




at baseline and 1 
day after 
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Digital media 
(VG) Facilitated 
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Chiu et al. 
2018, 








mobility training at 
home using in 
children with 
cerebral palsy: a 
feasibility study 
To investigate whether 
balance and mobility training 
at home using Wii Fit is 
feasible and can provide 
clinical benefits. 20 
No 
comparator 
group  6 to 12    
8 weeks of Wii Fit 
training in the home, 














Test, 10 m Walk 
Test, 6 min Walk 
























in Young Cystic 
Fibrosis Patients 
To assess the effectiveness of 
a home exercise programme 
using active video games 
(AVGs) as a training modality 
for children and adolescents 
with CF. 39 19 vs. 20  7 to 18 
The 6-week home 
training protocol 
consisted of 30- to 
60-min sessions, 5 
days per week, 
using a Nintendo Wii 
with the game EA 







walk test (MSWT), 
The 6-min walk 
test, horizontal 
jump test (HJT), 
medicine ball 
throw, hand grip 
device, panish 



































Benefit? A Pilot 
Study. 
To compare changes in gross 
motor skills and functional 
mobility between ambulatory 
children with cerebral palsy 
who underwent a 1-week 
clinic-based virtual reality 
intervention (VR) followed by a 
6-week, therapist-monitored 
home active video gaming 
(AVG) program and children 
who completed only the 6-






90 min/day x 5 days 
per week, remaining 
weeks: 30 min/day x 
5 days per week) vs 
AVG-only. (30 
min/day x 5 days per 














































To examine whether 
performance improvements in 
the virtual environment 
generalize to the natural 
environment. 64 




12 to 32  
(mean 18 ) 
Coincidence timing 
tasks: the individual 
had to move his 
hand to either touch 
the target key on the 
keyboard or to make 
a hitting gesture in 
front of the webcam, 
exactly at the 
moment coinciding 
with the bottom 
target cube turning 
on. Different sounds 
were provided as 
feedback for either a 



































Active Play at 
Home quasi-
randomized trial 
To assess the implementation 
of the Active Play at Home 
intervention using a mixed-
methods approach 107 
77 (of these, 
34 with 
PWS) vs. 30 
(of these, 8 
with PWS)  8 to 16 
The intervention 
group completed 
four visits that were 
3 to 4 h long. There 
were two baseline 
visits, a mid-
intervention visit at 
week 12, and a 
post-intervention 
visit after week 
24.The 
implementation (i) a 
hands-on training 
session with parents 
alone and then with 
parents and their 
children, (ii) 
providing families 
with a printed PA 




calls to parents and 
(iv) providing gift 















Willi syndrome or non-
syndromal obesity No procedure 
Play ground 
games, digital 
media (VG) Facilitated 
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Youth with Obesity 
To evaluate whether a 24-wk 
parent-led PA curriculum 
increased PA levels and motor 
proficiency in youth with PWS 
and in youth without the 
syndrome, but with obesity. 111 
77 (of these, 
34 with 
PWS) vs. 34 
(of these, 11 
with PWS)  8 to 16 
The intervention 
group completed 
four visits that were 
3 to 4 h long. There 
were two baseline 
visits, a mid-
intervention visit at 
week 12, and a 
post-intervention 






Oseretsky Test of 
Motor 
Proficiency—







Willi syndrome or non-

















Effects of virtual 










To evaluate the effects of 
intervention in body sway and 
gross motor function of 
children with CP using an 
active video game. 15 7 vs. 8  4 to 14 
Active video game 
vs. conventional 
theraphy (control). 
Active video game 
45 minutes for 8 
weeks. Body sway 
Gross Motor 
Function Measure, 





























To investigate the potential 
efficacy of an 8-week LMCBT 
program set as an upper 
extremity rehabilitation 
program by comparing 
conventional rehabilitation 
program in children and 
adolescents with physical 
disabilities such as JIA, CP, 
and BPBI. 92 42 vs. 50  5 to 17 
The rehabilitation 
program for both 
groups was 
conducted as 1- 
hour sessions 3 
times a week for 8 
weeks. The 2 
different 
rehabilitation 
programs were set 
up as LMCBT 
program (group I) 
and conventional 
rehabilitation 













arthritis, cerebral palsy, 
and brachial plexus 













Validation of a 
robot serious 
game assessment 





To develop a robotic method 
to determine UL working area, 
UL kinematics, and UL muscle 
strength in healthy and CP 
children 69 
20 vs. 49 
healthy 
controls  6 to 12 
ReaRobot: a robot 
that allows 
movements of the 
upper limb by the 
mobilisation of the 
hand in the 
horizontal plane. A 
screen is placed in 
front of the child to 
provide a visual 
feedback of the 
position of the end-
effector and the 
force exerted by the 






for upper limb 
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benefits of a 
combined 
programme of 
exercise and play 
for paediatric 
cancer survivors: 
A pilot study. 
To determine the feasibility 
and benefits of a combined 
programme of exercise and 
play for childhood cancer 
survivors on health‐related 
quality of life (HRQOL), post‐
traumatic growth and physical 
strength levels. 6 
No 
comparator 
group  11 to 13 
8‐week combined 
programme of 





part (exercise form 




















s Cancer survivors No procedure 
Physical activity 





















Gait in Children 
With Cerebral 
Palsy 
To investigate the immediate 
response to avatar-based 
biofeedback on 3 clinically 
important gait parameters: 
step length, knee extension, 
and ankle power in children 
with cerebral palsy (CP) 22 
No 
comparator 
group  6 to 16   
Children visualised 
themselves in the 
third person by a 
simplified avatar, 
representing their 
movements in real 
























To examine whether a brief 
reaching training with sticky 
mittens was effective to 
improve reaching behavior in 
newly reaching preterm 
infants. 24 12 vs. 12 0.4 
Velcro covered toys 
were used to 
stimulate reaching: 
The infants wore the 
Velcro covered 
mittens on both 
hands during the 
training. The 
activities were 
repeated 6 times 
over 4 min or in at 
least 87% of this 
time. Infants in the 
control group were 
placed on the 
researcher’s lap, in 
the same position as 
the experimental 


























video game to 
quantify 
meaningful 
change in spinal 
muscular atrophy. 
To evaluate the utility of Ability 
Captured Through Interactive 
Video Evaluation (ACTIVE) 
scaled scores to quantify 
meaningful change in 
individuals with spinal 
muscular atrophy (SMA) types 
2 or 3 due to disease 
progression or treatment. 424 
62 vs. 362 
healthy 
controls 




Video Evaluation: a 
custom-designed 
video game that 
measures 
workspace volume 




































Play as a method 
to reduce 
overweight and 
obesity in children: 
an RCT 
To analyse an intervention 
based on play as a means of 
improving the body 
composition of children with 
overweight or obesity. 108 54 vs. 54  8 to 12    
The intervention 
consisted of physical 
activity based on 
play, with four 90 
min sessions per 
week for nine 
months. In parallel, 
twice-monthly 
theoretical and 
practical sessions of 
nutritional advice 
were given to the 
children and their 
families. The study 
group performed the 
physical activity and 
received the 
nutritional advice, 
while the control 
group received only 
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Cerebral Palsy: a 
Randomised 
Control Trial 
To investigate the efficacy of 
combining augmented 
biofeedback training and 
standard therapy for improving 
visual-motor integration (VMI), 
visual perception (VP), and 
motor coordination (MC) in 
children with spastic cerebral 
palsy (CP). 45 
15 vs. 15 vs. 
15  5 to 8   
A) Physicla therapy 







total training time 
was 60 min per 
session, three times 













Test of VMI 
Physical 















Effect of Wii 
training on hand 
function in children 
with hemiplegic 
cerebral palsy. 
To investigate the effect of Wii 
training on hand function in 
children with hemiplegic 
cerebral palsy. 40 20 vs. 20  8 to 12   
The experimental 
group received Wii 
training involving 
four games for 40 
minutes a day, three 
times a week for 12 
weeks plus usual 
care. The control 
group received 
usual care alone. 
Spasticity, 
grip strength, 





























ention for young 
people with 






To assess the feasibility of a 
novel intervention that 
combines a co-created gaming 
technology integrating 
evidence-based biofeedback 
and solution-focused coaching 
(SFC) strategies to support 
therapy engagement and 
efficacy at home. 19 
19 (own 
controls)  8 to 18   
Participants 
practiced at home 
alone for 4-weeks 










minute visit they: a. 
Recorded gameplay 




extension and grip 







































Play and pets: the 
physical and 
emotional impact 




To explore: a)How do patients 
rate their mood before and 
after a single session of child-
life or pet therapy; b)how do 
parents and caregivers 
perceive a child’s mood prior 
to and following child-life and 
pet therapy; c) what 
percentage of time are 
positive, negative, and neutral 
emotions displayed during 
child-life and pet therapy; and 
d)how does child-life and pet 
therapy affect physiological 
indicators of stress, that is, 
heart rate and salivary 













Mood rated on a 5 
point scale for 
each item (happy, 
lonely, scared, and 





adapted from Clark 
to assess the 
percentage of time 
the child displayed 
different types of 
affect, time on 
task, and touching, 
and the number of 














and other medical 
disorders No procedures Pet-therapy Facilitated 
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play and music 
therapy 
To test whether children in a 
hospital were happier during 
music rather than play therapy 60 30 vs. 30 1 to 12 
Play therapy (no 
time limit) vs. music 
therapy (45min-1h) happiness 
Happiness was 
operationally 
defined as the 
frequency of 
smiles during a 3 
minute period 






Not specified severe, 
serious acute or 
chronic illnessess or 
injuries No procedures 



















yoga: serenity and 
balance for 
children with 
cancer and their 
parents 
(a) To explore the feasibility of 
a single yoga session for 
children and adolescents 
hospitalized with cancer or 
other blood disorders and/or 
their parent(s) and (b) to 
determine if patients and 
parents experience a 
significant decrease in anxiety 
as measured at baseline and 




group  7 to 18   
Playfull yoga (1 
session) The yoga 
class, held in the 
inpatient unit 
playroom, was 
administered by one 
of the researchers, a 
registered yoga 
teacher. The lights 
were dimmed and 
relaxing instrumental 
music played in the 
background. The 
structure of the 45-
minute class was 
modeled after a 
standardized yoga 
class consisting of 




















cancers such as ALL, 
AML, solid tumours, 

















To evaluate the efficacy of a 
playroom next to the operating 
room to reduce preoperative 
anxiety in children. 200 100 vs. 100 
Mean 3.87 
± 1.2 SD 
A playroom in a 
preoperative waiting 
hall. The playroom 
had colored toys 
and cars appropriate 
for diff erent ages 
and a TV and video 









herniorraphy was the 
most common 












The influence of 




period at the 
outpatient surgical 
center. 
To verify the influence of 
playful activities during the 
preoperative period on the 
anxiety of children 
participating in the therapeutic 
recreation project conducted 
at the outpatient surgical 
center of Hospital de Clínicas 
de Porto Alegre (HCPA), Porto 
Alegre, Brazil. 50 22 vs. 25  5 to 12 
Playful activities: 
toys, books, comic 
books, drawing 
material (sheets of 
paper, felt tip pens, 
color pencils, 
crayons, ruler, 
pencils and eraser), 
DVDs, and a TV set 
in the recreation 
room. Anxiety 




















































being of children 
hospitalised with 
cancer 
To examine the effectiveness 
of therapeutic play, using 
virtual reality computer games, 
in minimising anxiety and 
reducing depressive 
symptoms in Hong Kong 
Chinese children hospitalised 
with cancer. 122 52 vs. 70  8 to 16 
Therapeutic play (30 
min VR games daily 
in small groups, 5 





Chinese Version of 
the State Anxiety 











cancers such as 
leukemia, lymphoma, a 
solid tumour No procedure Therapeutic play Facilitated 
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Do clown visits 
improve 
psychological and 






To test whether clown visits 
would be associated with an 
increase in psychological and 
perceived physical well-being 
of pediatric patients. 100 50 vs. 50  6 to 14  
Children were 
visited in their sick 
room by 2 clowns for 
about 8 ( SD = 3) 
minutes. During the 
intervention, the 
clowns used various 
methods for 
entertaining the child 
according to the 
child ’ s age (e. g., 
gags, music, games, 





modified version of 
the KINDL-R 
questionnaire 









traumatic brain injury 












Effect of play 
activities on 
hospitalized 
children's stress: a 
randomized 
clinical trial. 
To investigate whether 
children who played during a 
hospitalization period would be 
less stressed and therefore 
show lower levels of cortisol 
(LC) compared with those who 
did not play in the same 
circumstances. 53 27 vs. 26  4  to 14 
Toys are stored in a 
proper room where 
children are invited 
to play twice  a day, 
in the morning and 
in the afternoon, as 
soon as the nursing 
staff finish their 
routines. Toys are 
also taken to 
children’s beds and 
remain there for the 

























for anxiety in 
pediatric inpatient 
care 
To examine the effects of 
unstructured play activities on 
the anxiety levels of 





and toys (30 min 
twice a day with RAs 





day 2 and 3) 
A translated form 






























The Effect of 
Clown Intervention 
on Self-Report and 
Biomarker 
Measures of 
Stress and Fatigue 
in Pediatric 
Osteosarcoma 
Inpatients: A Pilot 
Study 
To examine the feasibility of 
longitudinal testing of 
psychophysiological 
parameters of stress and 
fatigue in pediatric 
osteosarcoma patients 
hospitalized for chemotherapy 
submitted to clown 
intervention; and to investigate 
whether changes in the levels 
of biomarkers are associated 
with psychological stress and 
fatigue levels in these patients 
after the clown intervention. 6 
6 (their own 
control)  6 to 15 
1 session of the 
clown intervention 
vs. no clown Stress Fatigue 
8 saliva samples 





ESI) is derived 






























To evaluate the effect of a 
brief pet therapy visit and a 
comparison intervention on 
anxiety in hospitalized children 93 50 vs. 43  6 to 17 
Pet therapy  vs. 
doing a puzzle with 
research assistant. 
In both groups the 
research assistant 
interacted with the 


























conditions). No procedure 
Pet therapy vs. 






















To investigate the value of 
shared opportunities for 
positive distraction in pediatric 
healthcare environments. 271 
98 vs. 82 vs. 
91  5 to 19 
Shared interactive 
media (ScreenPlay) 
vs passive media (a 
silent nature video) 
vs no media 
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Social Robots for 
Hospitalized 
Children 
To (1) describe the 
introduction of SR technology 
into the pediatric inpatient 
setting through an innovative 
partnership among a pediatric 
teaching hospital, robotics 
development, and 
computational behavioral 
science laboratories and (2) 
present feasibility and 
acceptability data. 54 
18 vs. 17 vs. 
19  3 to 10 
(1) interactive SR 
teddy bear; (2) 
tablet-based avatar 
version of the bear; 
or (3) plush teddy 









scale, Positive and 
Negative Affect 


















and other diseases No procedure 
Digital media 
(robot, teddy 























To evaluate the effect of a 
clown intervention on the 
levels of psychological stress 
and cancer-related fatigue in 
pediatric patients with cancer 
undergoing chemotherapy 16    6 to 14 
Clown intervention 
was performed by 
undergraduate and 
graduate students 






2 clown volunteers 
in the pediatric 





Child Stress Scale, 




Fatigue   
Hospital 


























in Children and Ad
olescents With 
Cancer 
To examine multiple key user 
perspectives on the 
acceptability and feasibility of 
an Immersive VR therapeutic 
intervention for use with 
hospitalized patients with 
cancer. and to identify issues 
and opportunities related to 
the adoption and clinical 
implementation of VR in 
pediatric oncology settings. 61 
No 
comparator 









for interaction within 
a 270° field of view 
and corresponding 
soundscape, 
designed to account 
for patients receiving 
VR intervention 













































cancer: a pilot 
study 
To explore the effectiveness of 
interactivemusic therapy in 
reducing anxiety and 
increasing the comfort of 




group  0 to 18 
Interactive music 
therapy, 1-3 
sessions of 15-45 
min (different types 
of engagement, 
depending on age: 
e.g. pre-schoolers 
and toddlers were 
engaged typically by 
animated playsongs, 





















developed by the 
authors for 
children (CSQ,2 
items) and parents 
(PSQ, 5 items) 
after a music 
therapy session, 
and for staff (SSQ, 
6 items) at the end 








cancers such as 
leukemias and other 
malignancies  
(i.e. brain tumors, 
lymphoma, osteogenic 
sarcoma,  
Ewing’s sarcoma, and 
neuroblastoma) 


























The efficacy of 
intensive individual 
play therapy for 
chronically ill 
children 
To examine the effectiveness 
of play therapy for children 
diagnosed with insulin-
dependent diabetes mellitus 
(IDDM). Specifically 
effectiveness in: (a) reducing 
symptoms of anxiety in 
children with IDDM, (b) 
reducing the overall behavior 
difficulties in children with 
IDDM, (c) increasing healthy 
adjustment in children with 
IDDM, (d) increasing diabetic's 
children's adherence to their 
diabetic regime, and (e) 
having an impact on these 28 13 vs. 15  7 to 11 
12 sessions of 30 
minutes during a 3 
week summer camp. 
The playrooms had 
materials related to 
the medical issues 
faced by diabetic 
children, including a 
fully equipped play 
doctor's kit, 





















Endocrinology, Type 1 
diabetes mellitus No procedures Medical play Facilitated 
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emotional and behavioral 
























To evaluate the feasibility and 
preliminary outcomes of a 
social skills group intervention 




controls) 8 to 18 
8 x 2-hr weekly 
sessions, including 
role play, focused on 




















Oncology, brain tumour 





















Using the new 
board game SeCZ 
TaLK to stimulate 
the communication 




To evaluate the feasibility and 
appreciation of this newly 
developed board game called 
SeCZ TaLK; both in youth with 
chronic conditions and in 
professionals from different 
health care settings/schools 
for the disabled. SeCZ is a 
Dutch acronym for Sexuality 
and Chronic Conditions. 85 
No 
comparator 
group  12 to 25 
Board game: SeCZ 




addresses a broad 
range of issues 
surrounding sexual 
health issues and 


























Not specified, chronic 
diseases or disabilities 

















Are Overweight or 
Obese 
To evaluate effects of 
stationary cycling to music 
versus interactive video game 
cycling on psychosocial 
functioning in obese 





stationary bike + 
music, both groups: 
exercise twice (60 













ergometer , Borg 
scale (peak heart 

















overweight/obesity No procedure 
Video game, 
music Facilitated 

















To test the effectiveness of 
play interventions to reduce 
anxiety and negative emotions 











Chinese version of 
the State Anxiety 







spcialists Not specified No procedure Theraputic play Facilitated 


















To evaluate the effects of 
Dramatic Therapeutic Play 
(DTP) technique on the 
degree of anxiety in 
hospitalized schoolage 
children 28 14 vs. 14 6 to 11 
The children in the 
intervention group 
participated in a 
Dramatic 
Therapeutic Play 
session applied by 
the researchers. Anxiety 
Child Drawing: 
Hospital Nurses Not specified Needle related 
Dramatic 
















Effects of a 12-
week intervention 
on mood and 
fatigue in pediatric 
patients with 
cancer 
To determine the benefits of a 
12-week computer-based 
exercise intervention on 
perceived physical, 
motivational, and fatigue 














directly before and 
after the exercise 
intervention at 
weeks 4, 8, and 
12. PedsQL™ 
Multidimensional 
Fatigue Scale at 
baseline and at 








specified cancer No procedure 
Digital media 
(VG) Facilitated 
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nursing care: A 
mixed-methods 
study 
To investigate the impact of a 
creative play intervention on 
service-care satisfaction 
measurements of children and 
their parents. 30 15 vs. 15  8 to 12 
Creative play: Using 
the unused clean 
medical materials to 
make toys either in 


















intervention trial to 
improve social 
skills and quality of 
life in pediatric 
brain tumor 
survivors 
To determine if the social skills 
intervention program (SSKIP) 
was associated with improved 
self‐reported, proxy‐reported, 
and teacher‐reported social 
competence when compared 
to a placebo group. The 
secondary objective was to 
determine if SSKIP was 
associated with improved self‐
reported and proxyreported 
QOL. 91 43 vs. 48  8 to 16 






playing, games, and 
arts and crafts) in 8 
weekly 2‐hour 
sessions, or an 
attention placebo 
control (games and 
arts and crafts only 
Social 
competence, 
Quality of life 






Pediatric Quality of 
Life (PedsQL) Teachers 
Oncology, brain 













Child Life Services 
in an Epilepsy 
Monitoring Unit 
To determine the value of a 
certified child life specialist 
(CCLS) on the patient and 
staff experiences in an 
epilepsy monitoring unit (EMU) 39 
No 
comparator 





visit thoughout the 
stay (1-7 days) 
Satisfaction 




















feasibility of a 
therapeutic board 
game for children 
and adolescents 
with cancer: the 
Italian version of 
Shop Talk. 
To assess the patients’ 
perception of the acceptability 
and feasibility of the use of 
Shop Talk in the Italian 
context, and to measure any 
possible influences of the 
game on their affectivity 30 
22 vs. 6 vs. 
2  7 to 18   
Board game (Shop 




caregiver vs. played 












sac tumor) No procedure Board game Facilitated 



























To help to assess 
vulnerabilities among 
paediatric patients and support 
the future research and 
tailoring of play- and sports-
based approaches to prevent 
a detrimental developmental 
outcome in children with 
medical conditions. 13 
No 
comparator 
group  8 to 12 
‘Dit ben ik’ consists 
of eight weekly 90-
minute sessions. It 
is a cognitive 
behavioural group 
programme based 
mainly on sports and 
play activities 
Behaviour, 

















































Acceptability of a 
Randomized 
Controlled Tria 
To describe and compare 
preliminary data on the 
usability and acceptability of a 
randomized controlled trial, 
comparing face-to-face 
treatment and a VR treatment 
for children and adolescents 
hospitalized for long-term 
physical conditions. 19 9 vs. 10  8 to 16 
Patients were 
randomized to a first 
treatment condition 
group (T1), given 
face-to-face 
behavioral cognitive 
treatment, or a 
second treatment 
condition group (T2), 
given a VR 
treatment. The VR 
treatment is made 
up of five modules 
framed in a space 
academy metaphor, 
during which the 
participant carries 
out various missions 
and progresses 





Questionnaire,  Therapists 
Various specified 
medical or surgical 
diseases (various 
cancers, nephrotic 
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‘ouch' - A strategy 
to minimize pain, 
fear and anxiety in 
children 
presenting to the 
emergency 
department 
To discuss the role of 
distraction in reducing 







Distraction boxes placed 
in emergency 
departments. Distraction 
box is a box of toys: a 
tool kit for nurses and 
doctors to assist them in 
minimizing the pain and 











made. 5 items Not reported Not reported Not specified 










"WE do it 
together!" An 
Ethnographic 
Study of the 
Alliance Between 
Child and Hospital 
Clown During 
Venipunctures 
To explore children's 
pain experience and 
their ability to cope 
during a venipuncture 
while interacting with a 
clown in the acute 
admission unit. 4 to 15 38 
Verbal and non-
verbal interaction with 
medical clown (play, 
music, applying 






















An ongoing WE: A 
focused 
ethnographic 
study of the 
relationship 












and conditions. 4 to 14 13 
Clown interactions 
during recurrent pain-












































Child and Parent 
Perspectives on 
the Acceptability of 
Virtual Reality to 
Mitigate Medical 
Trauma in an 
Infusion Center 
To explore pediatric 
patient and guardian 
views regarding the 
acceptability of using 
VR during procedures 
to mitigate medical 
trauma. 8 to 18 18 
NB: Not an actual 
intervention, but a 
theoretical one proposed 
to parents and 
healthcare 
professionals. VR during 











































and use of 
puppets. 
1. To evaluate the 
children’s general 
level of satisfaction 
after each educational 
workshop and after 
completion of the 
programme; 2. to 
evaluate in how far the 
programme enabled 
the children to develop 
or reinforce the 
various treatment 
related skills that had 
been defined as the 
general objectives of 
the programme; 3. to 
evaluate the specific 
impact of the use of 
puppets on the 
development of a 
transversal 
psychosocial skill, 
which was defined as 
the ability of children 10 to 11 14 
Group A expressed 
themselves through 
improvised puppet 
shows on real or fictive 
situations, whereas the 
children in Group B 
expressed themselves in 
group discussions on 
situations they had 
experienced in real life 
(during a diabetes 
summer camp with 


























analysis Not reported 
Endocrinology, 
Type 1 Diabetes 
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to express themselves 
on everyday-life 
difficulties, emotions 
and attitudes related 
to diabetes. 
tool was 



















To analyze the 
experiences of 
children with T1DM in 
self-managing the 
disease at school. 7 to 12 19 
Puppets as a way of 




analysis Not reported 
Endocrinology, 
type 1 diabetes 













video games in 





To explore parents’ 
perceptions of using 
low-cost motion 
interactive video 
games as home 
training for their 
children with 
mild/moderate 
cerebral palsy 6 to 16. 19 
Home training program 
for children with CP. The 
game platform used was 
EyeToy, Play3 for 
PlayStation2. The 
children  were requested 
to play for at least 20 
minutes a day 


































their family groups 
in an area of high 
socio-
environmental risk. 
To enable parents to 
find their own tools 





encourage and favor 
interaction with their 
children based on a 
strengthened bond 
and their work with 
values (multiple 
module model) 0.75 to 2 32 
Five workhops for 




playing, and a play, 
exposing personal 
situations and providing 
advice to family 
members. They took 
home a significant 
material souvenir 
created in each event 
and committed to try and 
apply what they had 
experienced in the 
workshop. Not applied 
Observations, 
questionnaire, 
TADI test Not reported Not reported 
Neonatology, 
prematurity No procedure 
Development













Playing in the 
waiting room of an 
infant outpatient 
clinic from the 
perspective of 
children and their 
companions 
To understand the 
experience of playing 
for children and their 
companions in an 
outpatient waiting 
room. 7< 12 
Free play with students 
in waiting area  Not applied 
Semi-
structured 




outpatient care No procedure 
Free play 










Making the wait 
easier: evaluating 
the role of 
supervised play in 
a surgical 
admission area 
To evaluate the 
perceived advantages 
and/or disadvantages 
of organised and often 
directly supervised 
play from the 
perspectives of the 
parents and children 
waiting for surgery and 
the staff who work in 
the area Not reported 
Not 
applicable 
A play coordinator is 
employed within DOSA 
(day of surgery 
admission suites), to 
provide a range of play, 
occupation and 
diversion activities for 
children. Age 
appropriate activities 
supervised by a play 
coordinator. (Arts and 
crafts, board games, 













































continue being a 
child and freeing 
itself from the 
confinement of the 
hospitalization 
under precaution 
To understand the 
meaning of playing for 
the hospitalized child 
under precaution 5 to 10 8 
Playful activities created 








Interactionism Nurses Not specified 
Children in a private 


















To investigate what 
occurs during play 
theraphy when 
children were given 
the oppotunity to use 
expressive art 
materials such as clay, 
paint and/or textile, 
and the meaning 6 to 9 22 
Visiting the play 
theraphy unit for 
expressive art activities 
Non-directed 
approach to play 
(not defined) 
Winnicott? 
Notes kept by 




specialists Not specified No procedure Play therapy Facilitated 
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children put into their 
art objects. 






The Role of E-
Mentorship in a 
Virtual World for 
Youth Transplant 
Recipients 
To answer the 
question: “What 
makes a successful E-
mentorship model in 
virtual worlds for 
children with serious 
illnesses?” Not reported 8 
E-mentoring in virtual 
worlds, daily 
interactions, biweekly 
curricular activities by 
instructing participants 
through the synchronous 
chat box located within 
the virtual world and 
visible to all participants. 
E-
mentorship(theo

























model as well 









receivers No procedure E-mentorship Facilitated 














To investigate whether 
game design can be 
used as a method of 
gathering information 
about the emotional 
state of pediatric 
patients, based on the 
imaginary experiences 
of emotions that 
children express 
through play. 4 to 6 24 
Development and 
preliminary testing of a 
Child Patient game, 
gathering information 
about the emotinal state 













analysis Not reported Not specified Venipuncture 
Digital media 
(VG) Facilitated 







therapeutic play in 




To analyse how 
therapeutic play 
structured in a nursing 
care model contributes 
to the care of 
hospitalised children. 4 to 12 7 
Therapeutic and 
dramatic play sessions 
and/or instructional play 
sessions based on the 
stages 
“Welcoming/Playing/Con
cluding” of the nursing 








such as asthma, 
pneumonia, 
tonsilitis and 
gastroenteritis No procedure 
Therapeutic 
play Facilitated 












1) To gain knowledge 





burdens, and ability to 
pretend play. 2) to 
prepare the initiation 
of a pretend play 
intervention based on 
children's needs and 
included parents' and 
professionals' 
feedback. 1 to 13 13 
NB: Not an actual 
intervention, but a 
theoretical one proposed 




using toys with a 


















Leukemia No procedure Pretend play Facilitated 




"What shall I do 
when I grow up?" 
Adolescents with 
cancer on the 
Youth Project in 
Milan play with 
their imagination 
and photography. 
To describe a project 
revolving around the 
question “What shall I 
do when I grow up?” 
15 to 26 
years (mean 
18) 27 
Writing a letter to Father 
Christmas and a photo 
shoot based on the 
question "What shall I do 












and a playful 
photo shoot Facilitated 
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